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PREFACE 


THe AMERICAN FOUNDRYMEN’S ASSOCIATION IS GREATLY INDEBTED 
TO THe FounprY FOR SETTING THE TYPE OF THE MATTER CONTAINED 
HEREIN WITHOUT COMPENSATION SO FAR AS IT IS USED IN ITS OWN 
PAGES, THIS HAS RESULTED IN A CONSIDERABLE SAVING TO THE ASSO- 


CIATION, AND ENABLES IT TO DEVOTE THE FUNDS TO OTHER USEFUL ENDS. 
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THE UNIVERSAL SYSTEM OF- MACHINE 
MOLDING 


By Monsieur E, RoNCERAY, PARIS 


It is perhaps a great temerity for an 
inhabitant of the old continent to dare 
to come over here and talk to you 
about an improvement in machine 
molding. 

You have the reputation all over the 
world of being far ahead of we 
Europeans, and you are so alive and 
quick to improve your methods, that I 
have been considered somewhat of a 


they are good, and I have been told 
that mine are good. You have _per- 
haps read, in some of your technical 
papers, such as American Machinist, 
THe Founpry, Machinery, and _ other 
periodicals, both American or foreign, 
contributions about what we have called 
“The Universal System of Machine 
Molding.” 

. THE FounpRy, among others, in its 











Fics. 1, 2, 3 anp 4—ExTENSIVE AND VARIED Use oF STRIPPING PLATES 


NINE STRIPPING PLATES AND Four PLucs 
IN THE Two BoTiom PLATES 


STRIPPING PLATE WHICH IS ALSO PART 
OF PATTERN AND CORE PRINT 


fool, when advising my friends, that 
in May, 1907, I would cross the Atlan- 
tic for the simple purpose of exhibiting 
our Universal molding machines in op- 
eration at the American Foundrymen’s 
Association convention, with the hope 
of arousing interest therein to some 


‘ extent. 


I have heard that, although you are 
quick to improve your methods, you 
also welcome all new things, provided 


ANOTHER TYPE OF STRIPPING PLATE 


PLAIN STRIPPING PLATE 


December issue, stated that the way 
we worked the problem of machine 
molding differed from your ways, but 
that when the same task is given to 
several bright individuals to perform, 
each is sure to have some good points 
in his method of solving the problem. 
I want to thank the editor for this 
kind appreciation, but perhaps, he 
might have added that, if the solution 
of the problem is different, it is be- 
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cause the conditions were also differ- 
ent. 

In America, you have a market, not 
only larger than the French, English 
or German markets, separately, but 
even larger than all the European 
markets combined. Consequently, when 
we Frenchmen have an opportunity of 
making one dynamo, you can make a 
hundred; where we make 10 gas en- 
gines, you make 1,000; and where we 
make 100 castings, you 10,000. 
This is enough to show how different 
are the problems we have to solve, 
even when they appear to be the same. 


make 


tomobile industry. Up to the present 
time, in France, this industry has not 
been standardized, and consequently 
the castings are the most intricate that 
can be found. Furthermore these cast- 
ings are always wanted in such a hur- 
ry that it seems as if the automobile 
manufacturer wants to get his orders 
through at the same speed that he runs 
Consequently, the orders be- 
ing small, we have had to make our 
pattern plates quickly and cheaply, and 
to make them from the _ ordinary 
wooden patterns for any intricate cast- 
ing. After that we had to design ma- 


his cars. 

















Fic. 5.—ExtTENSIVE Use oF LoosE PARTSON STRIPPING PLATES 


Receiving such large orders, you do 
not hesitate to spend money on pat- 
tern plates and special molding ma- 
chines, the expense per casting being 
reduced to a trifle on account of the 
quantity of castings you have had to 
make. You have gone as far as to 
design the castings, and make the 
patterns to suit the molding machines. 
In France, we have had to deal with 
small orders, with patterns made for 
molding by hand, and the castings are 
very often designed by draftsmen who 
have never seen a mold in their lives. 

We have had to find something to 
meet the demands of our growing au- 


chines for using these pattern plates 
and making castings from them. 

There is no need of telling you that 
the problem was rather difficult. Nev- 
ertheless, after a heavy expense, time 
and with the help of several bright 
foundrymen and mechanics, it has been 
solved, and I am only too pleased to 
present to you today the results of our 
efforts, in the hope that they will be 
of some interest. 

The pattern plates we make, which 
are covered by several patents, are of 
different types, or more definitely, are a 
combination of different systems. We 
will examine them quickly, and, if any 
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further information is desired, I shall 
be glad to give it. 

The whole system has been devised 
with a view of making pattern plates 
and stripping plates in the foundry, 
without the help of the machine shop. 
There is no need of mentioning to 
an assembly of founders the trouble 
and delay involved in obtaining a pat- 
tern or a pattern plate from a machine 
shop, and when after a lot of difficul- 
ties, and wasted time, it is secured, in 
most cases it is useless. 

To make a good pattern plate it is 
necessary for one to be a good molder, 


claim that if 10 per cent of the total 
tonnage of castings, under 500 pounds 
have been machine molded up to the 
present, 50 per cent at least, will be 
molded in the future by the use of 
these new methods. One of the main 
points is the method of making strip- 
ping plates. 

Every founder knows the numerous 
advantages of stripping plates and also 
the various schemes that have been in- 
vented to do away with them, on ac- 
count of their high cost and the impos- 
sibility of adapting them to crooked 
joints or intricate castings. In spite 

















Fics. 6, 7, 8 AND 9—ExTENSIVE UsE oF PATTERN, PLATES 


a good fitter and a good patternmaker, 
which accomplishments are rather dif- 
ficult to find in the same man. Our 
processes have the advantage of ob- 
viating these difficulties and result in a 
considerable reduction in the cost of 
pattern plates. Our patterns are 
adaptable for any castings required by 
the trade, provided 50 castings or more 
are made from the same pattern. 

It is needless to emphasize that 
these results will widen the field of 
machine molding considerably, which 
has up to the present been confined 
to a definite class of work. According 
to my understanding of the situation, I 


of the ingenuity spent here in power 
ramming machines, hand stripping plate 
machines still have a good reputation, 
and are certainly capable of turning 
out fine castings. The way we make 
stripping plates enables the founder to 
use them in profusion whenever there 
is the slightest danger of the sand 
breaking, or, as we express it in 
French, he uses the stripping plates— 
“a toutes les sauces.” The result is 
that we are absolutely certain of get- 
ting a good mold at each ramming, as 
far as this side of the question is con- 
cerned. 

Figs. 1, 2, 3 and 4 illustrate clearly 


. 
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to what an extent we use stripping 
plates, and an inspection of them will 
quickly show that no fitting has been 
done. These stripping plates are usu- 
ally made of a non-contracting metal, 
but in special cases they can readily be 
made of cast iron. Let me call your 
attention to Fig. 5, which illustrates an 
instance with which loose parts, in fact,a 
considerable number of them, can be 
used on certain plates. In this case 
not less than 25 stripping plates are 
used and very often we take twice as 
many. 














Fic. 10—Castincs Set EpGce to EpGE To 
ECONOMIZE SPACE 


When the casting is not very large, 
and is of such shape as to allow it, we 
use reversible plates, disposed with top 
and bottom of the same pattern, side 
by side, so that two flasks rammed on 
the same pattern plate, constitute a 
complete mold. Similar work has pre- 
viously been done by setting half pat- 
terns on a plate, but in our process, we 
obtain it simply by molding, even if the 
joint is very crooked, and the pattern 
plates thus obtained are always absolute- 


ly accurate. Figs. 6, 7, 8 and 9 show a 
few examples of this arrangement which 
has proven to be most useful in a num- 
ber of cases. 

A peculiarity of this reversible sys- 
tem is that, when a side of the casting 
is flat, or almost flat, a great saving in 
space is effected by setting castings 
edge to edge. Fig. 10 shows a good 
example of this arrangement which ef- 
fects a saving of 30 per cent of space 
in certain cases. 

A special application of the reversi- 
ble process is its use for making what 
we have called “Cliche.” The cliche 
is a small reversible pattern plate, en- 
tirely metallic, of constant width but 
of variable length, containing as many 
of the articles to be molded, as can be 
inserted in its surface. These cliches, 
which are readily obtained, are insert- 
ed in a special frame called a “cliche 
table,” the number of them varying ac- 
cording to their length, and this table 
itself forms a reversible multiple pat- 
tern plate, variable at will in its com- 
position. 

The main advantage of the cliche 
system is that the founder can easily 
remove and replace any of the cliches 
from the cliche table, and never make 
more molds than are required of any 
pattern ordered, which is an important 
saving. The cliches are kept in store 
and are always ready for any repeat 
order of the same article. 

It is necessary to add that the time 
of manufacturing a pattern plate, by 
these processes, varies from one or two 
hours for a cliche, to several days for 
the most complicated plates. Perhaps, 
it may be well to state that the pat- 
tern plate, as we have conceived it, 
is a strongly built contrivance, strong 
not only by reason of its elements, but 
more especially by its design. It is 
composed, as a rule, of a base formed 
by an iron-frame, filled with plaster, 
upon which are set the patterns com- 
posed of a thin shell of white metal 
filled with plaster, on which they rest 
during the ramming action. It is evi- 
dent that it is quite different from 
the pattern plates and stripping plates 
known in America. 
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I will now discuss the machines we 
have designed to complete this line of 
new devices. We, of course, can use 
ordinary pattern plates, and with slight 
alterations, even vibrating pattern 
plates. But our machines give their 
maximum results with our system of 
pattern plates and stripping plates. 

Makers of molding machines have 
numerous styles, and in each style a 
number of generally 
claimed to be a talking point. We, on 
the contrary, except a few special ma- 
chines only used for very special cases, 
have only two styles of machines and 


sizes. It is 


MACHINE WITH 
SWINGING HFAD 


Fic, 11—Mo.pinc 


each style is limited in sizes. Each of 
our machines can handle all sorts of 
castings up to its maximum capacity, 
from the most simple up to the most 
intnicate, using flasks of many different 
sizes and shapes ‘up to the maximum 
capacity, which no other machine on 
the market has been able to accomplish 
up to the present. This is the reason 
we have called our machine Universal, 
and in our opinion, it is a great point 
in our favor. In fact we consider that 
this small number of machines is the 
best proof that the system is universal, 
and I have no hesitancy in saying, cov- 
ers a much wider field than the many 





machine built up to the present. 
The universal machines are made 
standard and swinging, the former in 
six sizes ranging from 10 x 10 inch 
flasks up to 5 x 4 foot flasks and even 
larger. The latter in four sizes covering 
the same range making 10 sizes in all. 
To operate our machines the agent 
selected is hydraulic power, instead 
of compressed air generally used here. 
This agent has been chosen after care- 
ful examination, and was not left to 
I fail to agree with most of 
your manufacturers, who hold _ that 
compressed air is necessary for ma- 


chance. 








Fic. 12—Automatic SAND DISTRIBUTOR 


chine molding, and I will explain my 
reasons for this. Compressed air is 
usually available at a pressure of 80 
to 100 pounds per square inch. This 
low pressure leads to the adoption of 
a big cylinder to obtain sufficient pres- 
sure to ram the mold, but as a rule, 
the static pressure, even with such big 
cylinders, is not sufficient, and _ it ‘is 
then necessary to give blows. You 
have all experienced this action which 
is much like the one of a steam ham- 
mer, and you know, how destructive 
it is, both to the pattern plates and the 
machines. y 

Regarding the drawing of the pat- 








tern, compressed air being an elastic 
fluid, is not at all adaptea to this kind 
of work and to properly perform this 
operation it has been found necess- 
ary, either to draw the pattern by 
hand or to use what I no hesi- 
tation in calling very ingenious devices 
but which however are somewhat com- 
plicated. Hydraulic pressure can be 
obtained high enough to use static 
pressure for ramming with reasonable 


have 
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devices, to which I will refer. Another 
important point is the power consum- 
ed. As an average compressed air ma- 
chine requires about four horsepower, 
our machines and arrangements 
the work with 1-5 
or 20 times less. 

advance an objection by 
water may freeze in cold 
spite of the fact that all 
foundries heated and a 


accomplish same 
horsepower 

One may 
saying that 
weather; in 


modern are 























Fics. 13 anp 14—MACHINE 


sizes of pistons, and I consider this 
a great advantage. 

You not only get the exact pressure 
necessary by the use of a gage and so 
have it under perfect control, but also 
by simple arrangements, you can 
obtain more or less pressure as re- 
quired, hard in some places and soft 
in others, which is necessary to ob- 
tain good work. 

For the drawing of the pattern, the 
gentle and steady motion of hy- 
draulic power is exactly what is necess- 
ary and permits the use of time saving 


DESIGNED FOR LARGE WorRK 


lot of hydraulic appliances are used 
in metallurgy without trouble. I wish 
to call your attention to the fact that 
nothing is simpler than making a re- 
turn to the tank and then using a non- 
freezing mixture, such as alcohol or 
glycerine, in the water to prevent it 
from freezing. 

The piping generally used is very 
small; it ranges from three-eighths 
inch inside diameter up to one inch for 
very large plants, but the latter is sel- 
dom used. 

Our standard machines are divided 
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into two classes, designated as A and 
M. The difference is only in the detail 
of the table. 

The class A molding machine gener- 
ally consists of a box or pedestal, 
the top of which is a table on which 
the pattern plate is fixed. A swinging 
beam pivoted on the back column, car- 
ries the hydraulic piston for ramming 
the sand, and a moveable hook placed 
at the other end of the beam, allows 
it to be fixed in the right position for 
ramming. The height available above 
the table can be adjusted by a telés- 
copic screw, reducing the stroke to its 
minimum in each case and then saving 
water and time, while striking off sand 
is avoided owing to the perfectly flat 
surfaces so obtained. Inside the box 
:s a vertical hydraulic ram carrying a 
moveable table. This ram is ‘provided 
for drawing the mold from the pattern 
plate after ramming. For this purpose, 
the table carries four adjustable brack- 
ets holding four vertical rods, which 
work outside of the body of the ma- 
chine, and engage the corners of the 


flasks, or of the stripping plates, so 
that an absolutely true lift is obtained. 





Fic. 15—Swincinc MACHINE 


In a few special cases, where long 
cores, gears, etc., have to be dealt with 
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Fics, 16 AND 17—MAaAcHINE FOR SMALL Work 
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we recommend the installation of the 
machine with a double ramming device, 
which insures an equal pressure, being 
exerted over the whole length of the 
core or gives an additional ramming 
in the weak parts of the mold. The 
swinging beam has the advantage of 
leaving the access to the flask entire- 











A useful addition to such a quick 
machine is the automatic sand distrib- 
uter, Fig. 12, which consists of a hop- 
per in which the sand is fed by a 
mechanical device, depending on the 
general arrangement of the foundry and 
under which a swinging box is filled 
with sand and emptied when above the 











Fic, 18—Larce Specrat Moiprinc MAcHINE 


ly free for the operator to move around 
which is shown in Fig. 11. 

Recently the machines have been 
fitted with a special treadle arrange- 
ment for drawing the flask. 

The cinematograph pictures of the 
machine in operation enable you to 
follow the assembling machine, which 
makes what we call “Mottes”, in a 
much better and accurate way than 
snap flasks. 


flasks. The opening and closing of bot- 
tom of the hopper and box are ob- 
tained by a _ simple motion back- 


ward and forward of a lever worked 
by the man operating the machine. 
This device saves all shoveling and 
consequently considerably increases the 
output. The cinematograph shows you 
the speed with which molds can be 
produced. 

Class M machines, Figs. 13 and 14 
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have been designed specially for large 
work, as mine shafts and tunnel seg- 
ments, truck bolsters, four and _ six 
cylinder automobile casings, large 
valves, etc. The chief difference as 
compared with the other machines is in 
the adaptability of the table to the 
requirements of the castings to be 
made. 

With the standard universal ma- 
chines previously described  practic- 
ally all molds can be produced, but, 
when heavy pockets of sand have to be 
lifted, the use of gaggers becomes a 
necessity. This renders the ramming 
uncertain and tedious, and the use of 
the swinging universal machine over- 
comes this difficulty. These machines 
are also very useful when the sand has 
no binding power, especially for the 
production of drags, which, after their 
ramming on the machine, are turned 
over into their pouring position. In 
their main points, the swinging ma- 
chines are very much like our standard 
types, only having a longer ramming 
stroke and a shorter drawing stroke; 
but they are pivoted on a_ horizontal 
axle which is placed about , the center 
of gravity of the machine, when load- 
ed with the mold. 

The operation of these machines is 
similar to that of the standard 
machines, but when the mold is under 
pressure, the whole machine, with pat- 
tern plate and mold, is revolved 180°, to 
draw the mold on its base, as shown 
in Fig. 15. 

The swinging machines can, occas- 
ionally, be used as standard machines, 
and, in that case their operation is 
exactly the same as the standard type. 
When used as swinging machines, 


their operation is decidedly different. 
The ramming piston is not only used 
for ramming, but also for drawing the 
mold, and the function of the opposite 
piston is to help the starting of the 
sand at the beginning of the drawing 
operation and then stop, when the 
mold is out of danger. In fact, the 
mold is at first supported by the two 
pistons, the ramming piston carrying 
the ramming plate, and very often a 
follow board and the drawing piston, 
to which are attached our usual strip- 
ping plates and stools, instead of being 
loose, as in the case of the standard 
machines. At a certain point the draw- 
ing piston together with its attached 
stripping plates and stools is stopped 
while the ramming piston continues low- 
ering down, thuc accomplishing the 
drawing of the mold. 

I confess that when we conceived 
the idea of this machine, we had grave 
doubts as to its success, and decided to 
make at first a very small machine. 
After a good many alterations we were 
successful, and with practice all doubts 
were dispelled and we have now made 
very heavy machines of this style for 
many classes of work. 

Figs. 16 and 17 illustrate a small 
machine for 14-inch flasks. The first 
view shows the molding of a pot which 
is a very simple job, but which is 
accomplished very rapidly. Fig. 17 
shows the molding of the drag of an 
open railway axle journal box (German 
type) together with all cores. This is 
interesting as the output is not much 
smaller than when the pots are made. 

Fig. 18 shows a very large special 
machine made for cotton cording ma- 
chinery. 








A NEW METHOD OF PREPARING 
FOUNDRY SAND 


By Monsieur E, RoNCERAY, Paris 


Molding sand is composed of grains 
of silica, of various sizes and shapes, 
and of alumina or clay, which is gener- 
ally in a very fine state. Besides these 
ingredients, molding sand contains im- 
purities such as oxide of iron, lime 
(sulphate or carbonate), magnesia, etc. 

The ideal sand should be composed 
exclusively of grains of silica, with a 
coating of clay as thin, but continuous 
as possible. Such a sand would be 
very refractory and very porous if the 


and, after a certain time, we arrive at 
a condition in which the bond will 
cease to increase. By this operation 
each grain of silica receives a better 
coating of clay. All this has been ac- 
complished without the common, tedi- 
ous work of preparing sand by drying, 
pulverizing, mixing, etc., and, this very 
simple experiment gives us a new 
method of obtaining good molding 
sand, even if good pure deposits are 
not at hand. Silica sand is found nearly 











ConTINUOUS SAND MIXER 


grains of silica were of convenient size 
and the coating of clay thin enough. 
Let us take commercially pure silica 
and mix a certain amount of clay with 
it, and obtain, as near as possible, a 
mixture like foundry sand. If we take 
a handful of this mixture it is easy to 
see that it has no consistency, no bond. 
Let us rub it by hand, for 2 minutes, 
and take a sample, then repeat the op- 
eration several times. If we compare 
these samples, it is easy to see that 
with more rubbing, we get more bond, 


everywhere, and there is no difficulty 
in finding a clay convenient for this 
purpose. To obtain the proper result, 
the rubbing must be perfect, and it is 
to put this idea in practice, that we 
have designed our automatic sand mix- 
ing and rubbing machine. 

This machine uses wet sand as it 
comes from the quarry, without re- 
quiring any previous drying, mixing or 


screening. The quality of sand ob- 
tained is always alike, and is de- 
livered by the machine ready for 
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use without any additional handling. 

The principle of the machine is new. 
A barrel slightly inclined is mounted 
on rollers as shown in the accom- 
panying illustration, and by means of 
a suitable drive is caused to revolve 
slowly. The barrel is divided into two 
chambers, the first one receiving the 
sand after it has been roughly mixed 
and moistened on the floor. It is then 
thoroughly mixed in this chamber by 
the rotation of the barrel and passes 
into the second chamber. There sev- 
eral lines of rollers of different sizes 


take the sand, rub and work it. A 
scraper which is kept in contact with 
the barrel by a weight detaches the 
sand which adheres to the sides. It 
then falls between the rollers and is 
worked over and over again. 

The sand then passes slowly to the 
end of the machine where, after pass- 
ing through a wire screen, it falls to 
the floor finished and ready for use. In 
some cases, we have found it an ad- 
vantage to use a small disintegrator 
before screening. The sand obtained is 
then very light and porous. 


SHOP KINKS OR SHORT CUTS, 
AND DONT’S 


By THE CLEVELAND CLUB’ OF ASSOCIATED PATTERNMAKER FOREMEN 


In no trade, more than in pattern- 
making, does the individual have the 
opportunity to develop his original 
ideas and carry them to a successful 
issue, yet there are many patternmak- 
ers that are content to follow prece- 
dent and do certain jobs today in a 
certain way just because they saw 
some one else do a similar job in like 
manner years ago, regardless of the 
fact that a shorter method may be 
found, if sought. 

It is the object of this paper to keep 
the patternmaker thinking along new 
lines, to show this by a few examples, 
and to impress it particularly by a se- 
ries of “don'ts.” 

For instance, we may say, “Don’t 
forget those simple geometrical prob- 
lems that you learned years ago while 
at school (we used the term years ago 
advisedly) that you may need today.” 
But don’t always follow the round- 
about way of working that may 
have been taught you by the pro- 
fessor. How many  patternmakers 
waste time and brain power, for in- 
stance, struggling with the. simple 
problem of striking the ellipse. 

Striking an Ellipse. 
Various and curious have been the 


devices contrived for delineating the 
contour of an ellipse» and the fact 
does not seem to be universally known 
that the true way is the simplest. Fig. 
1 shows how this can be done with the 
ordinary steel square, or in fact almost 
anything that is handy, having two of 
its edges at right angles, and a thin 
stick, about 4% inch x % inch, a little 
longer than one-half the major diame- 
ter of the ellipse. 

Take the pieces on which you wish 
to lay out the ellipse, mark off the cen- 
ter lines, also the major and minor 
diameters, transfer the lengths of the 
semi-major and semi-minor diameters 
to the stick, driving in two fine brads 
at these points. Next, place the square 
on the center lines, the intersecting 
outer edges at the center of the ellipse, 
drive in three small brads as shown at 
bl, b2, and b3, which will secure the 
square in position. Then, placing the 
stick in position the two brads will 
project through the under side slightly 
less than the thickness of the square 
bearing against the two outer edges, 
move crefully to the right and _ the 
tracer will mark out one-quarter of an 
accurate ellipse. The draughtsman 
can do the same thing on his drawing 
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by utilizing his set square or triangle 
and thumb tacks, two pins and sliver. 
Different Application. 

Fig. 2 illustrates the same principle, 
the application being slightly different. 
Take a piece of wood, large enough 
to make one-quarter of the ellipse, trim 
off one end square with one edge, 
place the end against the edge of an- 
other thickness 
straight on one edge, and brad them 
lightly to the table. 
strip and drive two brads through it 


piece of the same 


Take a narrow 
as shown in Fig. 1. Placing the tracer 
at the end of the stick, draw to the 
right, allowing the brads to slide 
closely on the inside edges of the two 

















Did 
Fic. 1—StTRIKING AN ELLIPSE WITH A 
SQUARE AND TRACING Bar 


pieces of stick, and the result is the 
same as secured by the first method; 
by simply reversing the pieces you can 
get the other parts, or you can cut out 
the quarter and use it as a templet. It 
is exactly the same as an ellipsograph 
and just as accurate; but how often 
do you rub against a patternmaker 
with one in his kit? Some are minus 
other things more essential than an el- 
lipsograph, but a few brads and a stick 
are always at hand. 

Fig. 3 is an illustration of turning 
up in the lathe an elliptical valve which 
will fit accurately in a circular pipe at 
an angle of 45 degrees. Having the 
diameter of the pipe, which is the 
minor diameter of the ellipse, ascer- 


tain the major or long diameter by 
laying out the angle; cut out of a piece 
of stock an approximate ellipse the re- 
quired thickness of the valve, leaving 
sufficient stock on the edges for turn- 
ing off; then take two pieces large 
enough to take in the butterfly and 
tail stock centers and of sufficient 
length and rigidity, fasten them se- 
curely in the center of the piece for 
the pattern, at an angle of 45 degrees, 
center the ends and proceed to turn. It 
is not as difficult as it looks, the dotted 
lines in the sketch showing the ex- 
act contour of the edge as the piece re- 
volves, and with a modern screw feed 
lathe, would be easy. This is a very 
quick way and will insure a perfect fit 
in the pipe. 








a 


Tracer 

















Fic. 2—StTRIKING AN ELLIPSE WITH Two 
PIECES OF WooD AND A TRACING 
Bar 


Fig. 4 is a fairly good approximate 
layout of an ellipse by the divider 
a b is the major and c d the 
Space off b e 
equal to the semi-minor axis c 0, using 
a e as the radius for the arc at each 
end of the minor axis. Bisect e o at f 
and space off eg equal to ef and use gb 
as radius for the arc at each end of 
the major axis. This is a very good 
approximate method, very nearly ap- 
proaching perfection when the differ- 
ence in length of each axis is not great. 

Arcs of Circles of Large Diameter. 

To strike the true are of a circle 
whose center is inaccessible, or whose 
radius is so large that it is not prac- 
ticable to strike it by means of a long 


route, 
minor axis of an ellipse. 
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trammel or rod, there is nothing to 
compare with a steel tape, using a 
chalk line for the radial lines.. Fig. 5 
is illustrative of a method which is ac- 
curate and also easily applied. It rep- 
resents the three curves necessary for 
the layout of a bend pipe of a large 
radius. Having the chord line it is 
first necessary to find the versin or 
the rise in the center, which may. be 
done by using the following formula: 
d—-Yaoe 


2 = versin. 





Reducing this to shop lingo, it reads 
from the square of the diameter sub- 
tract the square of chord, then extract 
the square root of the remainder; sub- 
tract that from the diameter and di- 
vide by two. The answer is the rise 
or versin. 


---- = - ee eee 





Sweetest 





Fic. 3—TuRNING AN ELLIPTICAL VALVE 


Next it is in order to cut a board 
in the form of a triangle, the base be- 
ing the chord line as shown at a b, the 
apex at c. You will note from the 
sketch that it is necessary to extend 
the ends of the triangle at a and b, 
which is done by making the base line 
one inch below the chord line, parallel 
with it. In order to strike the three 
curves from the one triangle, it will 
be necessary to screw onto this piece 
a narrow strip in the center at right 
angles to the base line, as shown at c, 
its length equal to the diameter of the 
pipe. Having laid out the center 
chord line, place the triangle in posi- 
tion, driving into the table or layout 
board three brads as shown at bl, b2, 
and b3. Place the tracer at either 
point as marked and move to the right 
or left, taking care that the base of the 
triangle remains in contact with brad 
marked b2, and if to the sight with 


brad b3, or if to the left with b2 and bl. 
The tracing point will delineate the 
true curves and you will not have to 
go out on the street or require the area 
of a 10-acre lot to do it in, as we are 
informed has been necessary in some 
cases. 
Advice for the Patternmaker. 

To the patternmaker, we would say, 
don’t be a shop knocker, but make the 
best use of the tools at hand; remem- 
ber that only a very few shops are up- 
to-date. 

When speaking of an _ up-to-date 
shop, most of our mechanics of today 
imagine that a shop of this kind must 
be equipped with a lot of new ma- 
chines that most of them have never 











Fic. 4—ApproxIMATE METHOD oF Draw- 
ING AN ELLIPSE 


seen, or that take an age to learn to 
operate. 

It never will occur to the work- 
man that he himself should be an up- 
to-date mechanic, with new ideas, and 
that he should add to that ancient 
shop which has, perhaps, for years 
buttered his bread to his satisfaction. 
Instead, he often curses the old place 
as not being up-to-date, and character- 
izes his employer as being too tight- 
fisted or too selfish. 

The old saying is that there is no 
ocean so deep but that it has a bottom. 
The failure of the old shop in not 
putting out work to compete with 
others is not always due to the em- 
ployer’s selfishness. But getting down 
to the bottom is due to the workmen 
employed in such a place, for can you 
find such a shop-knocker that will even 
try to make the best use out of that 
machine which he already has? 
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Old machines are not always scrap 
or useless, just because there is a 
more modern one on the market; a 
little study given to the old machine 
will certainly improve it. For instance, 
take an old cross-cut saw table in run- 
ning condition in a pattern shop where 
the table has not been graduated so 


apr = 


gles of different degrees, as segments 
for rings, sometimes in quarters, 
sixths, eighths, twelfths, or any part of 
a circle. This is very hard for most 
workmen, and many of them waste 
more time in trying to butt these to- 
gether than it should take to complete 
the work. 


Tracer ' 











Fic. 5.—DRAWING AN ARC 


that octagon, hexagon or miter or 
other degrees can be cut on it, by 
placing the guide in position. This ta- 
ble is easily improved and made equal 
to the modern ones by simply apply- 
ing a piece of board on which the seg- 
ment of 90 degrees is laid out as shown 
in Fig. 6. 

To correctly make this board is 
simple. Take a board jointed and of 
parallel thickness the full width of the 
table, and place it at the left of your 
saw; screw or nail strip D as shown 
in Fig. 6; place in slot as shown in 
Fig. 7 and rip off to width. This done, 
take it to the bench and square from 
the ripped side and lay out the seg- 
ment as shown in B, with the center a 
convenient distance from edge so that 
guide C can be seen crossing it. 

This guide has two pins to steady it 
in different positions, without interfer- 
ing with the edges; the one far enough 
in from the center, so as to allow a 
number of holes on the different de- 
grees in board B. 

Place this guide piece on the differ- 
ent degrees on board B and bore from 
guide C through board B. Put dowel 
pins in the guide C and the improve- 
ment is complete for any straight work 
to be cut to any angle. 

The work is not always of a straight 
nature and curves must be cut on an- 


With a simple improvement to our 
first device, this can be done very eas- 
ily in about one-tenth the time re- 
quired for any other way and all hard 
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Fic. 6—GuipE BoarD FoR THE SAW 





labor will be avoided and a better joint 
will be made. 
Another Improvement. 

Improvement No. 2 can easily be 
added at a very small cost to the em- 
ployer. This consists of a straight 
and parallel piece as shown in Fig. 8, 
placed on the device shown in Fig. 6 
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at the desired degree. It is easily 
made by the following method: 

Take a straight and parallel piece as 
shown at I, Fig. 8, of any thickness, 
and rip a tongue of about 1 inch on 
edge. Take two pieces marked F and 
H, Fig. 8, of the same thickness about 
4 inches long and 2 inches wide, and 
groove to take tongue of piece I, cut- 
ting and fastening piece H tightly to 
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required. A chord is found corre- 
sponding to the number of segments 
wanted for the circle; the length of 
the chord is made the distance be- 
tween the spring piston J in F and 
the cutting point of saw or face of 
post H. The first cut of the proper 
degree is made with the spring drawn 
in with the segment as shown in Fig. 
8. The other end or length is cut by 
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Segment 
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Spring 
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Fic. 7—Boarp AppLirp To SAW TABLE 


piece I, as shown; then in F place an 
old style window spring by boring a 
hole at J in F, as shown. Get a thumb 
screw K and nut to fit it, cut a notch 
in the groove to receive the nut, and 
bore a hole that the thumbscrew will 
take the nut in the notch and tighten 
down on the tongue in I. 

In using it, the segment 


is first 


sawed on the band saw to the size 





bumping the end already cut against 
the spring piston as shown in Fig. 9. 
Cheap Sanders. 

Another very useful labor saving de- 
vice for this curved work is a cheap 
sander, which can also be rigged by 
the employe without great cost, as the 
lathe in the shop can be used. 

Take the extra face plate, screw a 
disc to it, true up the face and turn 
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to about 10 inches diameter; then get 
a sheet of coarse sandpaper and four 
pieces of leather or rubber about % of 
an inch square; place your paper on 
the disc, first dampening slightly on 
the back, and bend the corners over 
the edge of the disc and tack it on 
through the leather or rubber. By 
placing a block on the bed within % 
of an inch of the disc, and just to the 
center of head of lathe, so that it can 
easily be removed and also tilted, it 
is ready for work. 




















Fic. 8—ATTACHMENT FOR SEGMENT 
Work 


This rigging can be used to good 
advantage for making a number of tail 
prints. discs, segments, round prints 
and small flat surfaces. 

Band Sawing to the Line. 

Don’t start your job until you have 
it well in mind, or you may strike a 
snag later on. 

Don’t proceed with the pattern with- 
out noting the metal of which it is to 
be cast. 

Don’t fail to inquire 
grade of pattern is temporary, medium 
or standard. 

Don’t forget that the art of quick 


whether the 


pattern making lies in knowing where 
to slight it,—but 

Don’t form the habit of slighting 
everything. The man that can work 
according to his job is a valuable man. 

Don’t trouble the boss with fool 
questions. He has troubles of his 
own, besides you may expose your ig- 
norance at the same time. 

Don’t try to get along without 
really necessary information on the 
job at hand, which the boss may have 
neglected to give you. 

Don’t make unnecessary layouts of 
work. 

Don’t take time to lay out a job, 
then not use the layout; properly 
used, it will save time on the job. 

Don’t fail to study economy both of 
material and time; both cost your em- 
ployer money. 

Don’t miss checking up all dimen- 
sions on the drawing before proceed- 
ing with pattern. 

Don’t make a pattern without know- 
ing how it is to be molded, simply be- 
cause the old man told you to do so. 

Don’t accept your first inspiration 
as to the molding and construction of 
a pattern; try and think out another 
way. 

Don’t start a job you don't see 
through, expecting to get an inspira- 
tion as you go along. This idea wears 
out the floor between your bench and 
the old man’s desk. 

Don’t construct large patterns with- 
out provisions for handling, shipping 


or storing. 

Don’t be stingy with your core 
prints. 

Don’t be afraid that well defined 


center lines will spoil the looks of 
your job. They will look good to the 
checker, and to the lad who may have 
to change the job later. 

Don’t fail to put center lines on 
your core boxes, as well as your pat- 
terns. A pattern like bread that is 
cast on the waters, is seen again after 
many days, and it may be up to you 
to change it. 

Don’t look as pleasant as a calf’s 
father, when the boss gives you a dis- 
agreeable job. Do it cheerfully, and 
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if you think he is rubbing it in, you 
can always quit; and if he really is, 
you had better. 

Don’t pick out all the snaps for 
yourself, when you have help on a 
job. However good you may be— 

Don’t forget there are others. 

Don’t despise the help of the ap- 
prentice on the job. He did not come 
in simply to learn to varnish, so let 


the band-saw to cut off a_ toothpick. 

Don’t fail to study your machines 
and how to get the most out of them, 
but— 

Don’t take liberties or long chances 
with the jointer, especially when the 
knives are dull; better a few shavings 
round your vise than a crippled mitt. 

Don’t take long chances on the lathe, 
remember the adage, “An ounce of 
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Fic, 9—DeEvIcE witH SEGMENT IN PosITION FoR SECOND CUT 


him do things. If he falls down, pick 
him up, and— 

Don’t forget you had your troubles, and 
when you are a has been, he may help 
you. 

Don't think that you know it all; 
there are other men that know a little. 

Don’t do by hand that which the ma- 
chine should do, but you— 

Don’t have to wait your turn at 


prevention is worth a pound of cure.” 

Don’t waste time setting bevels for 
standard cuts that are arranged for on 
the saw table or trimmer. A little 
mental calculation and the indicator is 
better. 

Don’t think because you see a cir- 
cle on the drawing that the work must 
be done in the lathe; other pieces fit 
sometimes, and 
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Don’t forget that a sharp band-saw 
is a good tool, and sawing to the line 
not quite a lost art. 

Don’t use your material for a foot- 
stool before working it up. It’s hard 
on the machines. 

Don’t wait until the rip or band- 
saw is just sharpened, then saw nails; 
if it must be done, do it before. 

Don’t swear when your plane hits a 
The chances are you put it there 
yourself. 

Don’t sandpaper each piece as you 
put it on the pattern, then 
afterwards. It takes time to sharpen 
tools, and— 


nail. 


plane it 


pele tip 








Fic. 10—Home Mape SANDER 


Don’t forget to buy your own. 

Don’t round up the ribs and. corners 
of a pattern until all pieces have been 
assembled. 

Don’t throw too much work on the 
foundry, but occasionally a little stop- 
ping off saves time. 

Don’t leave the making of the stop- 
off piece to the foundry carpenter; he 
may not see things as you do. 

Don’t glue cross grain, for a dis- 
torted pattern is very apt to be the 
result. 

Don’t glue two pieces of wood to- 
gether that have just come out of the 
ice box. It’s too chilly on the glue. 

Don’t carry your tools in a collar- 
box and expect the steady pins to fur- 
nish the ones you haven't got. 

Don’t borrow tools and forget to 
return them, and especially 

Don’t borrow when the other man 
is not looking. 

Don’t go to work so loaded that 
everything appears double. It’s hard 
to guess the right thing. This applies 
only to a few. 


Don’t assume any pattern is correct; 
treat them all with suspicion until 
proven. 

Don’t proceed with the alteration of 
an old pattern, without first carefully 
checking it up. 

Don’t proceed with another work- 
man’s job without checking his meas- 
urements. 

Don’t use screws when nails will do 
the work as well; nails go quicker and 
are cheaper. 

Don’t forget that supplies and lum- 
ber cost money; if the other fellow 
is paying for them—so 

Don’t fail to practice economy, and 

Don’t lug in a 16-foot plank and cut 
a 4inch or 5-inch print out of the 
middle; it’s easier to turn over the 
scrap pile. 

Don’t keep your bench so littered 
up that it takes five or 10 minutes to 
find some small tool you just laid 
down. 

Don’t think because you happen to 
be a relative of some member of the 
firm that you are entitled to more 
privileges than any other man. 

Don’t try to do as little as you can 
for the most you can get, and— 

Don’t do any fooling during work- 
ing hours; you are paid for working— 
not playing. 

Don’t fail to report promptly when 
your job is completed. 

Don’t stand around and look wise 
when waiting for a job. Get busy 
with your oil-stone. There are always 
tools to be sharpened. 

Don’t fail to check up your pattern 
when complete. 

Don’t leave your mistakes for oth- 
ers to find; find them yourself, and if 
you do— 

Don’t let them go on a chance of its 
getting past the checker. Be sure 
your sins will find you out, even if it 
does rope in the other lad. 

Don’t say “that is near enough.” 

Don’t fail to number and place loca- 
tion marks on all loose pieces of pat- 
tern and core boxes. . 

Don’t forget to place a marker upon 
the core print, if the core can be re- 
versed. 
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“Don’t fail to nail the lead letters and 
numbers on the pattern. One nail in 
each letter is not enough to insure 
them staying right side up. 

Don’t number the core boxes upon 
the face of box; sand in time will 
wear it off. 

Don’t size up your job and guess at 
the amount of lumber; keep account of 
the boards as you cut them up. 

Don’t forget that an easy way to 
figure lumber is to multiply the length 
in feet by the width and thickness in 
inches, and divide by 12. Example: 
9 feet x 8 inches x 1% inches + 12 = 
9 feet. 

Don’t forget to mark upon the side 
ofcore boxes which way lifting hooks 
for’the cores are to be placed. 

Don’t forget to mark the length of 
standard cores upon the pattern, when 
used. This saves the molder’s time, 
as well as the core maker’s. ‘ 

Don’t waste time doing unnecessary 
work. 

Don’t spend time and money giv- 
ing patterns a piano finish. They are 
not used for ornaments. 

Don’t get into a rut of doing any 
certain work; try and improve upon 
your method, as well as lessen the 
time. 

Don’t think you know more than the 
boss, even if you do. 

Don’t expect the highest wages, un- 
less you can produce the goods. 

Don’t make a practice of being late 
at work. 

Don’t do government work in the 
company’s time. 

Don’t keep one eye on the boss and 
another on your job; it’s difficult to 
watch them both. 

Don't take off your apron and look 
for a chance to wash up before quit- 
ting time. 

Don’t dig ditches in the grindstone. 

Don’t touch a broken band-saw un- 
til the machine has stopped running. 

Don’t leave the jointer with a heavy 
cut on; run the table up. 

Don’t make the final calipering of 
your work while the lathe is running. 

Don’t use double-ended turning 
tools, they are dangerous. 


Don’t forget that a tooth plane bit 
makes an excellent turning chisel for 
straight work. 

Don’t forget that dowel pins belong 
in the cope half of pattern. 

Don’t fail to secure your work well 
in the lathe either between centers or 
in the face plate. 

Don’t stand directly in front of the 
rip saw, when sawing; they some- 
times kick. 

Don’t provide bottom boards for 
core boxes unless necessary; they are 
often a waste of time and material. 

Don’t forget to make your core 
boxes scant in length and width, as 
cores, when drying, usually sag and 
swell. 

’ Don’t fail to make the necessary pro- 
visions for rapping and drawing the 
pattern. 

Don’t forget to allow ample material 
for finishing the casting. 

Don’t forget to consider how the 
casting is to be machined, and provide 
the necessary tool clearance. 

Don’t forget to put in tie pieces 
when required, to keep castings from 
spreading or cracking. 

Don’t fail to consult the molder; his 
suggestions may be helpful, and we 
cannot do without him. 

Don’t forget that the molder will 
always try to blame the patternmaker 
for his own mistakes, if he possibly 
can, and— 

Don’t forget that the molder is in 
a position to show you your short- 
sightedness, so— 

Don’t fail to consider the conveni- 
ence of the molder and coremaker at 
all times. 

Don’t think that your own time 
spent in the foundry is wasted; it may 
or may not be, it lies with yourself. 

Don't be too important to do insig- 
nificant work. 

Don’t fail to. have confidence in 
yourself, but— 

Don’t think you are a patternmaker 
because you have been inside a pat- 
tern shop. 

Don’t lose your head when anything 
goes wrong; other people have made 
mistakes. 








“MANGANESE IN CAST IRON 


By HersBert E. FIELD, PITTSBURG, Pa. 


The literature in regard to the ef- 
fect of manganese in cast iron con- 
tains many contradictory statements. 
As is usual in such cases, these state- 
ments were correct for the work with 
which the writers were familiar. The 
errors come from drawing general 
conclusions from special experiments. 
Four years ago, in a paper before your 
association, I called attention to the 
confusing statements in regard to car- 
bon in iron. I then cited two opposite 
statements made by different authori- 
ties and showed that both were cor- 
rect in the limited area of their ex- 
periments. Today I wish to reconcile 
the diverse opinions in regard to man- 
ganese in cast iron. 

Effects of Manganese on Hardness. 

One authority states that mangan- 
ese hardens iron, while another as 
confidently asserts that it has a soften- 
ing influence. Both are correct. There 
are two conditions determine 
the effects of manganese on iron; first, 
the percentage of sulphur present and 
second, the amount of manganese. 
These two conditions are so bound up 
with one another that it is almost im- 
possible to consider them separately. 

Manganese tends to increase the per 
cent of total carbon; to increase the 
amount of carbon held in the combined 
condition; to decrease the sulphur; 
and to neutralize the effect of the sul- 
phur. 


which 


Action of Manganese in Increasing 


Carbon. 

Manganese itself will hold more car- 
bon in combination or solution than 
will iron, hence, an increase in the 
per cent of manganese in an iron 
tends to increase the carbon. This is 
especially true in cases where the man- 
ganese is added to the ladle as ferro- 
manganese or spiegel, since the per 


cent of carbon in these two increases 





the whole. 


the per cent of carbon in 

When the manganese is charged into 
the cupola, it acts in two ways to in- 
crease the carbon. First, it partially 
prevents the carbon from being oxi- 
dized when the iron passes through the 
melting zone of the cupola, and second 
it increases the absorption power of 
the and hence, the 
iron in passing through the incandes- 
cent coke, will absorb more carbon. 
The higher the manganese present, the 
greater will be the amount of carbon 
so absorbed. In the paper above re- 
ferred to, I pointed out that, other 
things being equal, the higher the total 
carbon, the softer will be the cast 
iron. An increase in the manganese 
then, tends to soften the iron by in- 
creasing the total carbon. 


iron for carbon 


Action of Manganese in Increasing 
Combined Carbon. 


The softening tendency, due to the 
manganese raising the total carbon, is 
to a certain extent, counter-balanced 
by the action of manganese in forming 
combined carbon. This combined car- 
bon is not the hardening carbon which 
gives the intense hardness to quenched 
steel but is a definite compound of 
manganese and carbon. The carbon 
so united is called carbide-carbon. It 
is this tendency to form a hardening 
carbide that has led many to state 
that manganese hardens cast iron. The 
hard, gritty nature of some high man- 
ganese irons is due to this carbide. We 
are all familiar with the high mangan- 
ese pig irons which have a dark, open 
No. 1 fracture, which, even to the ex- 
pert eye, would be graded as a number 
1. When we try to drill this iron, we 
find that it is almost impracticable to 
do so with any ordinary drill and 
with specially hardened and shaped 
drills, it grinds rather than cuts. This 
peculiar nature of high manganese 





























iron which makes it so hard to drill 

is due to an innumerable number of 

small particles of this very hard car- 

bide. 

Action of Manganese in Decreasing 
Sulphur. 

It has long been known that man- 
ganese tends to eliminate sulphur 
from iron in passing through the cu- 
pola. This elimination is due to the 
fact that manganese forms a compound 
of sulphur which separates out of 
iron at a high temperature. This 
temperature is above the melting point 
of iron and hence the compound 
passes off into the slag. Sulphur hard- 
ens iron and, as manganese tends to 
eliminate sulphur, it has a decided 
softening influence upon the iron. This 
influence, of course, is an indirect one, 
as it is due to the absence of the sul- 
phur rather than to the presenée of 
the manganese. 

There has been considerable discus- 
sion in the last few years over the 
value of manganese ore as an elimin- 
ator of sulphur in cupola work. Some 
German experimenters have. stated that 
a large proportion of sulphur may be 
removed by the correct use of man- 
ganese ore and limestone. Some of 
our American foundrymen working on 
the same lines, have obtained results 
which are not nearly so convincing. 
Many reasons have been given for this 
discrepancy in results and the prevail- 
ing opinion seems to be that the dif- 
ference is one of temperature. The 
use of manganese ore in cupola prac- 
tice is open to several objections and 
as high manganese iron can be read- 
ily obtained which will introduce the 
manganese in a very satisfactory man- 
ner, the former method is hardly to be 
recommended for ordinary cupola prac- 
tice. 


Notes on Previous Work. 

A few notes on previous work on 
this subject might be of interest. A. 
E. Outerbridge, in a lecture before 
the Franklin Institute, in 1888, called 
attention to the remarkable effect of 
the addition of a small amount of man- 
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ganese to a ladle of cast iron. Prof. 
Turner, the English metallurgist, 


states that manganese eliminates the 
sulphur as in manganese sulphide 
which floats on the surface of the 
molten iron, thus forming a part of 
the slag which collects at the top of 
the metal. 

Walrand melted cast iron high in 
sulphur in one crucible and mangan- 
ese in another crucible and when the 
two were poured together, a strong 
odor of burning sulphur was given 
off. The sulphur was reduced from 0.5 
to 0.06 per cent. 

Caron’s experiments along the same 
line gave the same result and he is said 
to be the first to call attention to this 
peculiar feature of manganese, in its 
action on sulphur. 

J. W. Stead melted 100 parts of 
ferro-manganese with sulphide of 
iron in a crucible. The metal pro- 
duced showed 0.02 per cent sulphur 
while the slag analyzed 28 per cent 
sulphur and 56 per cent manganese. 


The Action of Manganese in Neutral- 
izing the Effect of Sulphur. 

We have noted that the effects of 
manganese in eliminating sulphur was 
due to the formation of a sulphide of 
manganese which floated to the top of 
the iron and formed a part of the slag. 

Prof. Le Chatelier and Mr. Ziegler 
first suggested that this effect was 
produced by the segregation of sul- 
phide of iron at a temperature above 
the melting point of iron. 


Effects of Sulphur. 

The effects of sulphur on iron are 
too well known to be discussed here. 
It makes iron short, brittle, and hard. 
Excessive amounts make it very weak. 
These effects of sulphur are due to the 
fact that when cast iron solidifies, the 
sulphur is still in a gaseous state and 
each particle of iron is surrounded by 
a wall of gaseous sulphur. When the 
iron cools, the gas solidifies or unites 
with the surrounding crystals of iron 
as iron-sulphide. In this latter con- 
dition, it occupies much less volume 
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than when it was in the gaseous state. 
This leaves the crystals of iron sur- 
rounded by small spaces which, under 
the microscope, have the appearance 
of very minute cracks. These cracks 
give to the iron the brittle, short 
property characteristic of high sulphur 
iron. 

The point to be borne in mind in 
this connection is that the sulphur is 
in the form of a gas when the iron 
sets. 

Let us go back for a moment and 
consider the effect when manganese 
was added to irons high in sulphur. 
The manganese united with the sul- 
phur and the sulphide of manganese 
separated out at a temperature above 
the melting point of iron or, in other 
words, while the iron was in a liquid 
condition so that when the iron so- 
lidifies, there will be no sulphur left 


as a gas to form microscopic cracks, © 


it having already united with the 
manganese to form sulphide of man- 
ganese. The bad properties due to 
high sulphur would, therefore, be re- 
moved. In place of the gaseous sul- 
phur, we have present a sulphide of 
manganese which will rise to the top 
of the iron as a slag, provided suf- 
ficient time is given for it to do so. 
If, however, there is not sufficient 
time, the sulphide of manganese is 
held in the iron in suspension, in the 
form of infinitely small, solid particles. 
These are invisible to the naked eye 
and do no more harm than so many 
particles of any solid substance. 

There are times, however, when the 
casting remains liquid for a long time 
that this sulphide of manganese will 
segregate together towards the top of 
the casting and form bad spots which 
are difficult to obviate and which are 
frequently blamed different 
causes. 


to very 


In spite of the fact that the effects 
of sulphur on steel and the effects of 
manganese on sulphur have been 


known for a considerable time, it has 
only been within a comparatively short 
time that this knowledge has been ap- 
plied in a practical way, or that the 
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facts have been brought together and 


a lucid explanation given of the 
cause and effect of the additions 
of manganese to steels high in 


sulphur. The credit of bringing this 
subject again to the attention of metal- 
lurgists is due to J. O. Arnold. 

While working on a sample of steel 
rail high in sulphur, furnished by Mr. 
Brinell and recorded as giving good 
results, he discovered that instead of 
the fine, microscopic cracks which 
would be expected from so high sul- 
phur percentage, that the _ steel 
showed in place threads of what ap- 
peared to be slag running length-wise 
with the rail. This was manganese sul- 
phide and proved to be no _ more 
harmful to the rail than the fine 
threads of slag contained in wrought 
iron are to that product. 

If we apply this to cast iron, we 
find the same conditions exist. The 
effect of manganese on cast iron, 
which has not previously been ex- 
plained, under the light of this 
knowledge becomes clear. The state- 
ment that manganese softens iron is 
readily believed when we appreciate 
that it forms a compound with the 
sulphur thus removing its hardening 
effect. The strengthening effect of 
manganese is easily explained when 
we consider that it removes the small, 
microscopic cracks caused by the sul- 
phur. 

It is very readily proved that man- 
ganese does unite with sulphur to 
form the sulphide of manganese in 
iron. It is not possible to sep- 
arate it from iron by analysis but its 
tendency to rise to the top of the 
casting gives us a desired opportunity 
to prove our question. 


cast 


Chas. H. Risdale gives the analysis 
of an ingot mold which showed in 
the top part 1.35 per cent manganese 
and 0.75 per cent sulphur, while the 
bottom part of the same mold showed 
0.11 per cent sulphur and but 0.54 per 
manganese. An 
cently sent me of a cylinder but 24 
inches long and 9 inches in diameter 
gave the following analysis for sulphur 


cent analysis re- 
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and manganese at the top and bottom 
of the cylinder: 


2 inches from the bottom.......... Sulphur...... 
¥% inch from the top............. Sulphur...... 


It will be noted that this cylinder 
was but 24 inches long and that the 
time taken for it to solidify would be 
comparatively short and hence the 
time allowed for the sulphide of man- 
ganese to rise would be of a very 
short duration. 

The top of a water pipe cast on 
end gave sulphur 3.06 per cent, man- 
ganese, 1.136 per cent, while the bot- 
tom end showed but 0.076 per cent 
sulphur and 0.584 per cent mangan- 
ese. The top of another pipe gave 
0.43 per cent sulphur and 1.79 per cent 
manganese, but, unfortunately, no 
piece from the lower part was saved. 
These show a simultaneous segrega- 
tion of manganese and sulphur from 


molten iron. Inasmuch as manganese 
would not be expected to segregate 


...0.148 per cent Manganese...... 0.54 per cent 
..-0.204 per cent Manganese...... 0.66 per cent 


by itself, it would appear that this 
compound must separate out and rise 
to the top of molten cast iron. 

The writer considers that this ex- 
planation of the effects of mangan- 
ese on cast iron reconciles the con- 
flicting statements in regard to the 
same. It explains the segregation of 
sulphur and pig iron which has long 
been known but never explained. It 
shows why sulphur makes iron weak 
and that when united with mangan- 
ese, it has practically no weakening 
effect on iron. It explains the remark- 
able effect of small amounts of man- 
ganese when added to a ladle of cast 
iron. It shows why high manganese 
may cause dirty iron. 











THE TRAINING IN FOUNDRY WORK 


AT PRATT INSTITUTE 


By Pror. WM. C. Stimpson, BRooKLyn,’ N. Y. 


At the present time, when there is 
so much being said in the daily papers 
and the current magazines about trade 
and elementary technical education, 
this Association may be interested in 
a short description of the instruction 
in foundry work given at Pratt Insti- 
tute. 

Before attempting to describe what 
we are doing I should like to point out 
a few things that we do not attempt, 
in order that there may be no possi- 
bility of misapprehension regarding 
what I shall say later. To start with, 
we are not a true trade school, and 
we do not attempt to turn out jour- 
neymen mechanics. We cannot grad- 
uate journeymen molders because the 
time devoted to foundry work is far 
too short, and the class of young men 
who mean to earn their living as prac- 
tical mechanics in this trade could not 
make the sacrifice of either time or 
money that would be required to thor- 
oughly master the trade in a school. 

On the other hand, we are far re- 
moved from the engineering schools of 
college grade like Cornell or Colum- 
bia or the Massachusetts Institute of 
Technology. In some instances we 
may teach the same or similar subjects, 
but we approach them in a very dif- 
ferent way, and the attitude of our 
students toward their work is 
quite different. 


also 


I have pointed out these two things 
that we are not a trade school on one 
hand, and an engineering school on the 
other, because I believe it will help us 
to a clearer comprehension of the field 
we do cover, which lies almost exact- 
ly half way between these two. 


Courses of Instruction. 


We aim to give at Pratt Institute 
courses of instruction which will prop- 
erly prepare men to rise to positions of 





the grade of master mechanic, or fore- 
man, or assistant superintendent, after 
they have had sufficient practical ex- 
perience. For positions of this kind 
some theoretical training is necessary, 
but to make it effective it must be 
combined with a great deal of very 
practical training. 

So far as our work turns in either 
direction, therefore, our methods, I be- 
lieve, tend to approach more nearly 
those of the trade school than they do 
those of the engineering school; for, 
in the main, our men learn how to do 
things by actually doing them, and in- 
cidentally study the whys and the 
wherefores of the work as they go 
along; for we do not want them to do 
anything which they cannot do intelli- 
gently. It should be noted, however, 
that the emphasis is placed very large- 
ly on the quality of the actual, practi- 
cal work. 

Thus far we have not specialized at 
all along the different manufacturing 
trades such as pattern making, foun- 
dry work, machine forging or machine 
work. Our aim has been rather to 
turn out men who would be likely to go 
into manufacturing plants which in- 
clude several, or perhaps all, of these 
branches. At the present time, there- 
fore, we have no course designed espe- 
cially for foundrymen in which the 
student can devote his entire time to 
this kind of work, but if it were plain 
that there were sufficient demand for 
such a course I am not at all sure that 
our trustees might not feel inclined to 
consider its establishment. 

In most manufacturing establish- 
ments, however, the four main con- 
structive departments referred to above 
are so closely related to one another 
as to require men who have some in- 
telligent understanding of all these 
branches, and the purpose of our reg- 
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ular mechanical course has been to 
provide instruction for such men. 
Departments. 
In describing the aims of this course, 
into which the foundry work enters 
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as a most important element, or in 
giving the more detailed description of 
the foundry which will follow, I do 
not wish to give the impression that 
this is by any means the only course 


offered by Pratt Institute, for, as a 
matter of fact, there are now more 
than sixty other courses, many of 
them day courses and others evening 
courses, in all of which, taken together, 

















there is an enrolment of between 3,600 
and 3,700 students drawn from nearly 
every state jn the Union and from a 
number of foreign countries. It re- 
quires nine different buildings to house 
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these clas®es, but those in which we 
are principally interested are the chem- 
istry building, the electrical building, 
and the so-called science and technol- 
ogy building, Fig. 1, which contains 
the department of physics and prac- 
tical mechanics, mechanical drawing 
and machine design, and most of the 
shops. Grouped together in these three 
buildings is what is known as the De- 
partment of Science and Technology, 
and before discussing the details of 
the subject of this paper it may not be 
amiss to give a word or two of descrip- 
tion of the department as a whole, and 
a list of the technical and trade courses 
which it offers, in order to give the 
members of the Association some idea 
of the setting which surrounds the 
foundry work at Pratt Institute. 

The Department of Science and Tech- 

nology. 

Some idea of the importance of fhis 
type of education can be gathered from 
the fact that the Institute which Mr. 
Pratt founded only twenty years ago 
started with an enrolment of but 
twelve students and has grown to the 
proportions mentioned above; and 
during these twenty years has given 
instruction to more than sixty thousand 
individuals. Mr. Pratt, when he start- 
ed the school, was guided and in- 
spired very largely by his own expe- 
rience. He was a self-made man, hav- 
ing started life as a machinist, but he 
was a man of unusual breadth and 
power. He wanted a school where 
young men, and young women, too, 
for that matter, who were situated as 
he had been could have the chance 
that he had missed. He knew what 
they needed; and he knew where the 
average school failed. He thus was 
able to plan with an insight and a 
foresight which has everywhere com- 
manded admiration. In all this he 
never lost sight of the value of ma- 
chinery, especially in practical work; 
but, nevertheless, he always put his 
emphasis on the value of the workman 
back of every piece of machinery. He 
always saw the man who designed it, 
or the mechanic who made it, or the 
operator who tended it, and he wanted 
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Pratt Institute to reach out and help 
these workers, and to reveal to them 
both the possibilities of their work and 
the possibilities for their own develop- 
ment through even the most common- 
place tasks. 

With this outline of the aims and 
purposes of our course in steam and 
machine design as we call our two-year 
mechanical course; and also of the 
more general scope and purpose of the 
work at Pratt Institute, I will now pro- 
ceed to a detailed description of our 
shops and of our instruction in foundry 
work. 

I have already said that the time de- 
voted to foundry work was limited. 
The whole course is two years in 
length and the students’ time is di- 
vided among a number of subjects. A 
typical day for each student would be 
as follows: One-half of the morning 
in class room for mathematics and 
perhaps practical mechanics; and the 
other half on the drawing board, me- 


chanical drawing, or machine design. 


The afternoon would be alternately 
spent in either one of the four shops, 
or some kind of practical laboratory 
work, the share of the time devoted to 
foundry work being about two after- 
noons per week for six months in the 
year, a total equivalent to about twen- 
ty working days of nine hours per day. 
All that we accomplish, therefore, we 
have to do in this limited length of 
time. 

To illustrate the general character of 
our shop equipment and the emphasis 
which we place on the practical side of 
the instruction it may be noted that 
our machine shop occupies two entire 
floors, having a combined floor area of 
nine thousand square feet. It is 
equipped with ninety-four machine 
tools of various types, the greater part 
of them being the most modern de- 
sign, and in this floor space we can 
handle one hundred and twenty men 
at a time. The pattern shop, too, is 
a fine, large, splendidly lighted room 
about ninety-five feet by forty-two, 
with a model mill equipment and inde- 
pendent motor drives. In this shop we 
can handle a class of sixty men. 
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Both the forge shop and the foundry 
are in their original quarters, but we 
are looking forward to the possibility 
—which I trust may not be in the very 
distant future—of having a new build- 
ing for both of these departments. In 
the forge shop we have anvils for thir- 
ty-five men at a time. The foundry, 
too, is housed in the same room as it 
was when the school started, but with 
the growth of our classes we have en- 
larged the molding floor to about three 
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the Mstruction. 
work of the 


First—The aims of 

Second—The 
school shop. 

Third—The 
presenting the subject. 

The aims of the course briefly, are 
first to give our men an understanding 
of the underlying principles which op- 
production of sound, 
workable to make 
them able to recognize the defects in a 


routine 


practical methods of 


erate in the 


smooth, castings, 


casting, tell the cause and suggest a 
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times its original area, and have de- 
creased to a minimum the space occu- 
pied by benches. In 
this way we are able to handle the 


supplementary 


present large classes satisfactorily; al- 
though at the present time more space 
is sorely needed for the extension of 
the work in several directions. 

The Foundry Course. 

Now turning to the instruction given 
in the foundry course itself, I believe 
you would be interested in these three 
phases: 


proper remedy, to have some judg- 
ment in deciding the best way to make 
a pattern and to mold it, taking into 
consideration the number of castings 
required and the shop conditions, to 
understand some of the best methods 
of duplicating work in various quanti- 
ties, both in the jobbing shop and in 
the manufacturing plant, to have some 
experience in the melting of iron and 
brass, and be familiar with the basic 
principles regarding the mixtures; to 
be able to make good, commercial 
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molds and cores for any simple, light 
casting; to vent, gate and pour these 
molds so as to produce sound, clean, 
marketable castings of high grade, and 
to do this in a business-like way. 
Coming to the second phase of the 
subject—the routine of the school shop 
A F A—April 23—Pierce 
—a few words regarding the equipment 
of the foundry will be of interest. 
Arrangement of Foundry. 
The accompanying plan, Fig. 2, 


is charged from a platform 10 x 20 
feet, suspended from the roof. On this 
platform we keep our coke and our 
supply of about six tons of pig iron 
which we convey there from the floor 
by an old though very rapid, type of 
conveyor, a line of men passing the 
pigs from one man to the next. You 
will see cost of labor is not the most 
important item with us, and this kind 
of occupation helps a lot toward get- 
ting the boys into the right attitude of 
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shows clearly the general arrangement 
of the shop, which occupies a room 28 
x 56 feet in a one-story ell with a small 
room in the basement for cleaning the 
castings. It is nineteen feet in the 
clear on the inside and is well lighted 
on the east and north by large win- 
dows, and has two turret ventilators 
with swinging windows on their four 
sides. Arc lights supply the light on 
winter afternoons. 

The cupola, the base’ of which may 
be seen in Fig. II, is at one side and 


mind toward their work. The coke is 
hoisted to the roof and dumped 
through a trap into a bin on the same 
platform, which has a capacity of three 
tons. On the dark side of the room in 
the space underneath this platform, 
convenient to the cupola and molding 
floor, is a large box for the molding 
clay and facings. Here, also, we keep 
the pickle vat and buggy, the racks for 
holding the ladle shanks, .skimmers 
and similar appliances. In the corner 
nearest the street door are the pits into 








32 TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 


which we dump our annual supply of 
molding sand and similar materials, 
and always have them ready for use 
with the least possible handling. <A 
case for keeping the small tools used 
on the foundry floor is built against 
the wall near these pits, as shown in 
illustration Fig. 12. This leaves the 
three best sides of the shop free for 
the bench molding, giving us stations 
for fifteen men; and marked off on the 
foundry floor by-wooden pegs are eight 
floor stations at which we work sixteen 
more men. This molding floor is laid 


to more clearly illustrate the relation 
of the parts of the mold. In this work 
the instructor himself makes a mold for 
each type of pattern, doing so before 
the class, and all the students work on 
the same general class of patterns at 
one time. This preparatory course of 
instruction covers the important and 
most fundamental operations of foun- 
dry practice, such as packing a flask, 
making a joint, tucking under cross 
bars, setting the gaggers, making pour- 
ing basins and gates, and making and 
setting the simpler forms of cores. 
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on a bed of puddled clay with a con- 
siderable thickness of well packed 
molding sand on top. 

The core, brass and repair benches 
are placed as far into the west corner 
of the shop as possible so as to give as 
much space as can be had to the iron 
molding. These features, however, 
will be spoken of in detail later. 

In starting all the foundry classes 
we give first a graded series of six or 
eight preliminary lessons in making 
practice molds which are not to be 
poured in iron. Often a couple of the 
best of them are poured in white metal 


‘At this point the class usually visits 
some good jobbing foundry and is ex- 
pected to notice especially the forms 
of pouring basins, the clamping of 
molds and the methods of pouring. 
Such visits are repeated from time to 
time during the course, to representa- 
tive foundries in Brooklyn and vicinity. 
From this time on the heats are regu- 
larly run in iron each week, and the 
molding for the individual students is 
differentiated, the conditions being 
made to approach as nearly as possible 
to the practices in the best commercial 
foundries. The men are given such 
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work as in the judgment of the in- 
structor will keep them alive with in- 
terest and at the same time tax their 
power and ability enough to make 
them think. 

Since this endeavor to approach com- 
mercial conditions holds throughout 
all shops and laboratories, we have, as 
a rule, a sufficient amount of work 
that is needed in the department to 
keep the foundry busy without resort- 
ing to the making of practice castings 
which have no useful purpose. And 
the variety in our work is always great 
enough so that we can give to each 
man some job that will inspire him to 
do his best. 

Our first heats are usually run with 
a very soft mixture, into small brick- 
shaped blocks. These are used the fol- 
lowing year in the machine shop for 
chipping. We 
make about 300 each year. : 


the first exercise’ in 


Subsequent heats are mixed to give 
a good strong iron suitable for gen- 
eral machine castings. 

It will be recalled that our students 
practically spend every other half day 
in one of the shops, and two half days 
a week for a period of six ‘months is 
the usual time devoted to foundry 
work. 

We handle on an average about 
120 men per week divided into sec- 
30 to 35 men. Of 
course these sections cannot all take 


tions of about 


the same thing at the same time, so 
some of them report to the foundry 
in the mornings and some in the af- 
ternoon. 

Perhaps the most concise way of 
showing how our shop is_ operated 
will be to describe its workings for a 
period of one week. 

Shop Operation. 

For purposes of illustration we will 
consider that the week begins on 
Wednesday, as on that day we begin 
to put up molds for the heat. 

At 9 o'clock a section reports in the 
shop. The men are called before the 
instructors’ bench, and after discuss- 
ing the castings they made in the last 
heat, a short talk or demonstration is 
given them in accordance with a defi- 


nitely planned course’ of instruction. 
Then their assignments for the morn- 
ing’s work are given out and they go 
to the bench, floor or core bench as 
directed, and do their best to get out 
their work within the time limit, as 
their mark depends largely upon the 
castings they make. 

When his mold is finished, the boy 
sets a small cast iron cover plate over 
runners and risers to protect them 
from accidental loose sand until pour- 
ing time. Under the edge of this he 
places a yellow slip giving job num- 
ber of the work and weight of metal 
required. When cores must be set 
the following day the fact is stated 
very clearly on the same slip. 

Before leaving,’ one man—assigned 


weekly—takes acccount of the weight 





of metal required by each member of 
the class and enters it in the proper 
column on the Cupola Record, which 
will be described later. 

In the afternoon another section be- 
gins its work. This class is given 
more of a lecture, dealing with the 
general methods of manufacturing pig 
iron, the effect of the different metal- 
oids on the grain and strength of cast 
iron; how malleable iron and _= steel 
castings differ from cast iron, etc., and 
topics of like character which will 
show the important place the chemist 
now holds in modern engineering. 

Their time is very short and they 
put up only the simpler work. About 
every second week they run a heat in 
one of the alloy metals—brass, bronze, 
or aluminum—and when this is done, 
one man is given the job of caring 
for the furnace. He weighs out the 
mixture and charges it; pulls the pot 
and handles the ladle. 

All molds put up by this class have 
the weight of metal noted on a white 
slip, so that they can be quickly dis- 
tinguished from those of the other 
classes. 

On Wednesday the janitor (who had 
been trained to care for the cupola), 
chips out, daubs and puts up the bot- 
tom of his furnace, repairs the lining 


of his ladles, and gets the large core 
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oven ready to light the first thing in 
the morning. 
This work is done by our man be- 
cause the class of students in the shop 
on this day is not such as would in 
by the 
their 


benefit enough 
risk 
tempts at preparing the furnace. 
Daily Routine. 
On Thursday morning, there is op- 
portunity for the instructor to plan out 


our judgment 


experience for us to at- 


the assignments for the afternoon and 


see that flasks suitable for the jobs 
are at hand. He decides on the metal 
mixture for the heat and figures the 


bed charge. 
The metal put up by the two classes 


already mentioned usually makes 
about one-third to one-half the total 
charge. 


Fire is put in the large oven, and in 
it are baked the ladles and any large 
the 
preparations 


cores needed; and fire is laid in 
the cupola. These 


are made by the janitor (melter) as 


also 


the regular classes are occupied with 
other work at this 
On Thursday 


which has been in the shop a longer 


time. 

afternoon a section 
time than the others reports, and to it 
is given the most important work as 
well as the job of pouring the heat. 
The class is divided into four groups 
or squads according to their positions 
at bench or floor, and one member of 
each squad is appointed by the instruc- 
tor to act as foreman. The work is 
assigned through the foreman, and 
he is responsible for the molds of his 
gang, in the following particulars: 


First. Gives out patterns (under 
suggestion from the instructor). 
Second. Gets weight of metal from 


his men and reports the total to the 

melter. 
Third. 
Fourth. 

skim 


Puts up his own work. 
Assigns men to pour and 
floor and to start various 
work when it comes to cleaning shop. 
Fifth. Makes 


weight and type of work in each mold 


his 


himself familiar with 
on his floor and keeps watch that they 
are not poured short. 

Sixth. Makes a report to 


tor, a blank furnished, 


instruc- 


on regarding 
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assignments, number of molds 


time of men, and 


up, 
number of molds 
poured. 

These reports furnish the data for 
cost sheets which are kept for each 
job going through the shop. 

One man also is assigned to help 
the melter through the afternoon. 
From the reports of the four foremen 
he gets the total metal required for 
the heat and figures the remaining 
charges, then helps the melter weigh 
these out and charge the furnace. He 
tends the fire that the cupola 
breast, places the ladle shanks handy 
to the core oven, and sees that skim- 
mers readiness; in fact, does 
whatever the melter tells him to do 
to help make the heat run smoothly. 
This man records the actual weight of 
charges, and the times of charging, 
blast, first metal, and after the 
heat sees that all the furnace appli- 
to their proper 


dries 


are in 


eve. 


ances are returned 
places so far as possible. 

It will be seen from the above that 
out class have 
rather special work, the majority of 
the fellows are actually ramming up 
molds, Fig. 3, setting cores, clamping 
and weighing, and in this hour and a 
half the bench men will put up two 
to four molds each and the floor men 
only one or two, according to the class 


while five men of the 


of patterns they have. 

It is not practicable to have each 
man pour his own mold every heat, 
because the space is so small. Usually 
four men with hand ladles pour the 
four other 
using a 


work and 


floor 


bench 
men the 
small bull ladle. 

Assigning Patterns. 
patterns in 


lines of 


our molds, 
I 


In assigning the first 
place the order of pouring is taken 
into account, to get the less important 
pieces where they will receive the first 
tap of metal, or be furthest from the 
cupola, and the very light work or 
machinery casting which requires es- 
pecially hot metal in a position near 
the stack. 

During the heat the 
stay right their floor 
the order of pouring the molds; they 


four foremen 


on and direct 


XUM 





TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 35 


PRATT INSTITUTE FOUNDRY. 
HEAT RECORD. 
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very often skim the ladles themselves, 


while other men shift weight for the 
bench molds. 
The bench molds are run first and 


by the time the floor work is poured 
the bench men have begun stripping 
Then, 
when the bottom is dumped, they be- 
gin out 
bring them over to the floor near the 


cases, and dumping the molds. 


to rake their castings and 


cupola, and start sifting a pile of sand, 
all the 


as sand for bench work is 


AMERICAN. FOUNDRYMEN’S 
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day, with the exception of calling the 
roll. 

The next morning, 
structor and the janitor weigh up the 
result of the heat, and get the castings 
the pickle buggy, Fig. 4. This 

the instructor a chance to ex- 
amine every casting as it comes from 
the 


Friday, the in- 


on 


gives 


sand to become familiar with the 


work each man is doing, and so be 
able to advise him how to better his 
work. The janitor then clears away 
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put through a No. 4 sieve after each 
heat to remove the 
The floor flasks 


and as soon as possible the castings 


shot, etc. 


are now stripped 
are removed and the piles cut through 
once. A little sand added to 
all the piles after each heat to keep 
the sand strong. 


is 


new 


The work of straightening up all of 
the benches, corner case of tools, etc., 
is divided among the men of the dif- 
gangs; this 
the gates from the castings and sep 


ferent includes breaking 


arating the poor from the good cast- 


ings. This ends the work of the heat 


A LARGE CorRE 


the dump and cuts through the sand 
again ready for the afternoon class. 
The Friday afternoon class receives 
its instructions by means of lectures 
and demonstrations, and by putting up 
The men 
in casting by 
in brass or aluminum, 
the term they run 
the Thursday afternoon 


molds simply for practice. 
gain their experience 
running heats 
twice in 


and an 


iron heat, 
class putting up most of the molds for 
at. 

There is no regular class work on 
Saturday. The usually 
spent in checking accounts and 


morning is 


up 
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planning what work shall be taken 
up the following Monday. 

On Monday morning the _ section 
that poured the heat again comes in. 
These men are called up and the heat 
of the previous week discussed and 
the special work to be cast in the 
Following 
this a short talk is given on some spe- 
cific phase of foundry practice, as for 
instance core sand mixtures, routine of 
ladles, sugges- 
foundry equipment 
and arrangement. This occupies about 
one-half hour. Then the men are given 


coming heat talked over. 


cupola work, foundry 
tions regarding 








Fic, 8—SMALL 


various assignments, as_ repairing 
flasks, fitting flasks to new patterns, 
making cores, or running a brass heat. 
Some put up typical molds which il- 
lustrate methods of molding but which 
are not to be cast; for instance, the 
various ways of molding a groove pul- 
ley, ramming a flat core over a picked 
out detail to save making a 3-part 
mold; or the use of a green sand 
core rammed in a wooden lifting box 
to get over using a shallow cheek. 
Two to four men are detailed to 
wash and sort the castings, Fig. 5, 
which were put on pickle on Friday. 
Every man taking foundry has a small 
3-figure number-stamp with which he 


can mark every casting. The first 
figure or hundreds, indicates his class, 
the other two indicate his section and 
individual number. So. after washing, 
the castings of the various classes are 
put in separate piles, then these piles 
are arranged so the student numbers 
run in consecutive order. Before 
grinding the instructor credits each 
student with the number of castings he 
has turned out and gives him a mark 
for the same. These marking sheets 
then show at a glance just what each 
man in the class is turning out. 
Two other men are assigned each 





ANGLE BLocKs 


Monday to finish any grinding that 
may have been left undone by other 
classes, and to get the finished castings 
properly stored. And as_ repair or 
construction orders are filled, to 
weigh up and deliver such castings to 
the department ordering them. 

Thus you wili see that the whole 
routine of the foundry work is car- 
ried out in the four days, Wednesday, 
Thursday, Friday, and Monday. 

Shop System. 

We have in operation in the science 
and technology department a system 
of shop records, the design and use of 
which has developed from the urgent 
need of some such system. First to 
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prevent jobs getting side-tracked and 
forgotten; second, to aid the instruc- 
tor in keeping track of the various pro- 
jects being carried out by his classes; 
third, to get the men familiar with 
some form of cost keeping 

The description of the system would 
make matter for a paper by itself. Suf- 
fice it to say that it provides for a dis- 
tinctive number for every constructive 
job passing through the drawing room 
These 


department to which the job belongs, 


and shops. numbers show the 
the class of work in that department, 
and the that 
class; with provision made by use of 


consecutive number in 


the decimal point, for the detailing of 
every part of the job. 
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history of the job, and when the work 
is finished the results are summed up 
and duly entered, first on the 
ticket 
the drawing office. 


con- 
struction and its duplicate in 
And when all shop 
tickets have been entered up, showing 
that the job is finished in all of the 
shops, the data from them are entered 
on the cost card, giving in condensed 
form the total cost of the job. 

All patterns therefore are numbered 
according to the job to which they be- 
long, and this number is used in all 
records of their handling through the 
foundry. By this system the foundry 
knows at the end of the year exactly 
the weight and cost of castings it has 
delivered to the other departments. 
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For every distinct job a cost card is 
filed in the 
construction 


drawing room office, and 
tickets 
shop having work to do on the job. 
These constitute the formal order for 
the work. Then, to track of 


instructor as he receives 


issued to every 


keep 
details, each 
the construction ticket, prepares a con- 
struction sx WD 
veniently ruled, headed with job name 
and number. 


sheet, inches, con- 
Upon this sheet the en- 


tries of 


stock and student time is 
made; either from foreman’s reports 
or from time slips made out and 


passed in by the students who do the 
work. 


This sheet now gives the complete 


Foundry Records. 


Another set of records which ap- 


ply to the foundry work alone is sys- 
kept. 
records, Fig. 6, and they are arranged 


tematically These are the heat 


on a standard size sheet, as shown, 
and provide for entering the data, the 
heat 

number 


and weight of the charges of iron and 


consecutive number of the and 


the class pouring same, the 


coke, time of 


blast, 


lighting fire, charging, 
metal and bottom, as well 
The weight of 

castings, scrap 
and lost metal are also recorded with 


first 
as blast pressure. 
good castings, poor 
space for per. cent of silicon in result- 
ant castings, the maximum fibre stress 
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of test bars, and record of comparative 
hardness of metal. This latter has not 
been a necessity in the majority of 
heats, as our castings are usually of 
standard mixture, which has been al- 
ready tested and had given satisfaction 
in our machine shop. The middle sec- 
tion of the heat record sheet is used 
for making special assignments during 
the heat, and at the bottom is pro- 


turned out these castings were prac- 
tically green men. 

With the present year the classes of 
the industrial chemistry course are 
making analyses for us of the stock we 
use and the results obtained and these 
are brought to the attention of our 
foundry classes in connection with the 
results of the physical tests on the 
same castings. 





’ Fic. 1O—SweepinGc A GREEN SAND Mop 


vision for noting the weight of metal 
needed at every position by three dif- 
ferent sections. 

The results in reference to weight of 
good and poor castings, etc., have been 
summed up each year since 1902-03 for 
comparison. The following table 
speaks for itself: 

In looking at these figures it must 
be remembered that the men who 


Core Making. 

In core making the larger. part of 
the work deals with small cores. For 
this we have one flat top bench 
at which six boys can work, and 
a gas core oven built in our own 
shop two ‘years ago. With this 
we easily supply all cores needed 
for the general run of our work. 
We have four standard mixtures, 


RESULTS IN SCHOOL FOUNDRY, PRATT INSTITUTE. 


Year— 1902-03 
Member of ents... ...sccesceces 23 
Total weight of iron charged..... 18,300 
Ratio—lost metal to iron charged. . ! ae 
Total weight of good castings..... 7,800 
Total weight of poor castings..... 1,800 
Ratio—poor castings to good..... 23* 





*Per cent. 


1903-04 1904-05 1905-06 1906-07 
23 24 23 15 to April 1. 
21,000 19,000 27,800 19,700 
14* | 10* 8* 
10,800 8,800 15,400 11,300 
1,500 + 1,600 1,500 1,000 
14* - 10* 8* 
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using different core binders’ to 
make the men realize as far as 
possible the different properties of 
each. 


We have also a brick oven, 3 x 5 x 6 
The sand 
for these we mix in a large box and 


feet for use on larger cores 


set the core box on a pair of horses 


while ramming up. As we next 
door to the forge shop the boys can 
quickly make their rods and hangers 
Our 


institute 


are 


for themselves. cinders ob- 
tained the 


down stairs. 


are 


from boiler room 
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Albany sand, held in four 


troughs 


molding 


will accommodate six 
little 


used for this 


which 


men with a Iron 
flasks 

There is a twin furnace capable of 
holding two No. 30 pots. But the lim- 


its of the molding benches make one 


crowding. 


are work. 


pot sufficient for our heats; which us- 
ually do not run over 40 or 50 pounds. 

Our work here is largely for bush- 
ings and small instrument castings 
and a large number of electrical fit- 
tings. The slide shows a gate of line 


terminals left in the flask to cool to 
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Advantage is taken wherever possi- 
ble to ram up the larger. cores with 


lifting rods and with cinders inside, 
so as to illustrate the methods used 
on larger work and the reasons for 
same. 

The illustration, Fig. 7, shows a core 
of this character being lowered into 


a mold for a coal box to be used on 


a new double forge we have built as 
an experiment in the forge shop. The 
casting is 27 x 10 x 12 inside and 
weighs 135 pounds. 
Brass Work. 
For the brass work we use a No. 0 


demonstrate the shrinkage of brass. 
For these we had an order of 50. One 
master pattern with double shrinkage 
was given us on one Friday, and that 
day we cast eight off of it in white 
metal, and sand-papered them over. 
On Monday we set these in a flask and 
cast a gate of white metal patterns with 
10-penny wire nails cast in for steady 
pins. This gate was scraped and finished 
the same morning. On Wednesday we 
made up a sand match and cast four 
flasks—all of that had— and 
we got 30 good castings from the heat. 
flasks were poured when 


size we 


Three more 
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the section came in on Friday, thus com- 
pleting the order. 

Now a week’s time may seem long 
for a man in commercial work to wait 
for 50 small castings. But when the 
interrupted progress of the work and 
the inexperience of the men actually do- 
ing the molding is taken into account, 
it will be seen that we are a whole lot 
nearer the commercial practice than the 
average school shop. And if you will 
bear in mind that the actual time for 
getting out the gate of patterns and 50 
castings was but 10 hours, it will em- 


phasize this point. 
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We have spoken of metal patterns. A 
bench especially for this work was made 
last year. It has a cast iron 
top 30 inches x 60 inches, planed 
true to facilitate testing the work. 
On the bench is a _ soldering out- 
fit, a Bunsen flame, 6 inch melt- 
ing pot, and a 3 inch Welliamson 
vise. There are also drawers for stor- 
age of tools and work. The bench is 
near the brass molding troughs so that 
molds can be made up and conveniently 
poured. 

Most of the gated work is made up 
in the foundry at this bench, but occa- 





sionally the work is given over to the 
machine shop. 
Typical Jobs. 

The third phase, the practical methods 
of presenting the subject of foundry 
work, has already been touched on sev- 
eral times in the course of this paper, 
but here are a few definite problems from 
this year’s work which are typical of 
the jobs that come in to us right 
along. 

Since our various departments often 
require a fair quantity of the same cast- 
ings, we take advantage of this to de- 
monstrate to our men the value of good 


-———. 


—— 


Cast IRON PATTERNS 


rigs for duplicating castings. Gated 
patterns for some brass fittings have al- 
ready been mentioned. Here is a gate 
of small angle pieces, Fig. 8, from 
which we get eight molds a heat, when- 
ever we run the very soft metal needed 
for the job, and we have four gates 
working, giving us about 130 castings a 
heat, allowing for losses. We make 250 
of these each year, and increase the men 
working on them so as to get the lot 
out in but two heats. 

A rig for the floor is shown in Fig. 9. 
The job is to make 350 perfectly parallel 
cylinders, 13% inches x 8 _ inches 
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for use in the machine 
They 
blow 


be cut on 


shop. 
from 
may 


must be sound and free 


holes for fine’ threads 
them. As 


connected the 


may be seen 


we have runner with a 
skimming gate to insure clean metal and 
draw the separate cylinder patterns 
through a stripping plate to give a par- 
allel mold. 

Our first rig was designed and made 
about ago 
required half the number of castings. The 


patterns 


three years when we only 


were made of seamless brass 


tube and were fitted in iron bushings to 


be drawn with a % inch draw screw, 
the other parts were of wood. Early 
this year we got up another rig. The 
patterns are of mahogany, and made 
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up a couple of molds this year in green 


sand. We wished two round covers 
for the brass furnaces. We did not 
want either the delay or expense 


We 
therefore cut two sweeps, and having 
and lifted 
off the cope, we changed sweeps and 


requisite on a finished pattern. 


swept up the sand pattern 
worked up the drag mold, Fig. 10. The 
illustration, Fig. 11, shows the handle 
bar bolted to the cope, the pouring 
basin cut and the mold clamped ready 
for, pouring. 

We make two sizes of surface plates 
which are cast with the face down to 
insure sound metal. The larger one, 
18 inch x 24 inch, weighs 180 pounds, 


and is made in a skin dried mold. The 
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long enough to project 
stripping board 2%4 


through the 
This does 
away with the necessity of a draw screw. 
We used the other rig as a pattern, and 
made the gate and skimgate patterns 
The 


inside of a 


inches. 


of aluminum. whole thing was 


constructed week by two 


or three men assigned from each of 


the foundry classes to push the job 


through. Special flasks and iron pour- 
ing boxes are used for this job, and 
extra made which 


long weights may 


be shifted very easily. The whole out- 
fit suggests to the 
With the 

about 50 or 


men manufactur- 


ing methods. two rigs we 


can turn out 60 cylinder 
castings at each heat. 
To demonstrate further the _ re- 


sources of foundry methods we swept 
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ribs are made loose on the pattern to 
facilitate pinning the green cores which 
hang from the cope. The smaller plate, 
8 inch x 10 inch, is made by hanging a 
core in the cope to illustrate this 
method of supporting a core. 

We are now building a molding ma- 
chine in our castings for 
It is 
of the hand rammed, stripping plate 


shops, the 
which are practically completed. 


type, and we expect to rig up a few 
this to set the men 
In Fig. 12 


may be seen three students drawing a 


typical jobs on 


thinking along these lines. 


cast-iron pattern for a gear wheel by 
means of a triplex block on the over- 
head trolley. The casting forms part 
of a hoist we built this year for the 


foundry. Fig. 13 shows a representa- 
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tive group of small castings turned 
out by our shop. 

It will be noticed that we have prac- 
tically none of the labor saving ma- 
chinery which is found in many mod- 
The reason for this will be 


Our 


men are with us but a short time, and 


ern shops. 
apparent upon a little thought. 


we want to help them to acquire as 
much skill in molding as possible and 
also some insight into practical found- 
ry conditions. Now the productive la- 
bor saving devices, such as core ma- 
chines, power, molding machines, etc., 
are for the express purpose of employ- 
ing less skilled labor, and for that rea- 
son do not fit our purposes. And as 
sand shakers, they would 


save manual labor, but we 


regards the 
undoubtedly 
are training men to go out into actual 
commercial works, and a most impor- 
tant thing for many of them to learn 
is to do with a will the thing he is 
told to do whether he particularly likes 
not. And in our judgment the 
to those men buckling 
and cutting through a floor of 
snagging 
than 


it or 
moral 
down 


benefit 
sand after a heat, and of 
and grinding casting is greater 
the physical strain or loss of time to 
them in doing the work this way. 
While | 


courses are 


said at the outset that our 


not primarily aimed to 


train master foundrymen, we do be- 
lieve that they are of very great value 
for any young men who are looking 
forward to such work. 

We further believe that all of the in- 
struction that is given in pattern mak- 
ing, forging and machine work, to say 
nothing of the mechanical draughting, 
mathematics, practical mechanics, and 
power plant operation, would be of in- 
estimable fact 
plan a foundry course, it is doubtful if 


value. In should we 
we should wish to omit a single one of 
these subjects. Every one of them has, 
we believe, a most important bearing 
on modern foundry practice, and should 
be included in 
foundry course. 

The intelligent modern foundryman 
certainly wants some knowledge of the 
laws of mechanics and properties of 
fluids, and he should understand some- 


every wisely planned 
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thing of power transmission and power 
generation, too, for that matter. He 
should know how to read and make a 
working drawing, and he will have a 
broader view of his work if he has had 
some experience in the making of pat- 
terns, knows how to make a weld or 
temper a tool, and has had an oppor- 
tunity to machine the castings that he 
has producd under various 
and with different 

I think you will 


conditions 
mixtures. 

with me, 
therefore, that all of these things are 
needed in the foundry 
and that this work which we give in 


agree 


ideal course, 
our present mechanical course supple- 
ments in a useful and efficient 
way the practical instruction which we 


and 


most 


are giving in molding 
work. 


foundry 


that there are 
other things that would be useful and 
which we very much wish the time 
permitted us to include with the in- 


We are well aware 


struction we now give as I have just 
But the limits of a 
two years’ course will not allow us to 
cover everything. 


described to you. 


As I have already indicated, we are 


doing something along the chemical 
side and we are trying to get the boys 
to understand the relation between the 
chemical and properties of 
We 
are also doing something in scientifi- 
cally testing the physical properties of 
And we are paying a 


good deal of attention to methods of 


physical 
the metals as much as possible. 


our material. 


duplicate production, and other eco- 
nomic foundry problems. We only wish 
time permitted us now to carry these 
lines of investigation as far as we hope 
we may be able to in the future. 

And in 
ested to glance at a few figures which 
demonstrate the growing demand for 


closing you may be inter- 


the kind of training we stand for. In 
a period of ten years the growth of our 





classes has been nearly four-fold as 
will be seen from the following table: 
Day Evening 
Year. Courses. Courses. Total. 
1896 “ 68 263 332 
1900 136 363 499 
1904 241 578 819 
1906 284 783 1,067 
1907 331 841 1,172 





REPORT OF COMMITTEE ON STANDARD 


METHODS FOR THE ANALYSIS 
OF IRON 


At the annual convention of the As- 
sociation in 1905, this 
ported a method for the determination 
of silicon in iron, and last year added 
methods for determining total carbon 
and sulphur. The committee now adds 


committee re- 


methods for determining graphitic car- 
bon, manganese and phosphorus, thus 
including all the determinations usually 
made on iron in occasion for 
difference between the buyer and sell- 
er is apt to arise. This will 
therefore include all the 
cided upon. 

We would also like to call attention 
to the following quotation from the re- 
port of 1905, which indicates the in- 
tentions of these methods. 

“In recommending the above method, 
it was recognized that it is almost an 


which 


report 
methods de- 


impossibility to get chemists to use a 
standard method in their daily work. 
Hence the above method, 
mended, is intended primarily as a 
check method in case of dispute be- 


as recom- 


tween laboratories, or as between buy- 
er and seller. 

“Hence a method, accurate in every 
point was sought, shortness being sac- 
rificed to some extent to insure accur- 
acy or the chance of error by a care- 
less operator. Little in the 
left to the judgment of the chemist- 

“It will be further recognized that 
in the purchase and sale of pig iron 


above is 


or castings under specification, that 
standard methods are essential 
der to allow the parties of both parts 
to make their determinations with the 
assurance that, on the score of meth- 
od, they are on the same footing.” 
We wish also to emphasize the ideas 


in or- 


involved in the selection of members 
of this committee—that is to have rep- 
resentatives from commercial labora- 


tories as well as works chemists, and 
to have members from 


different sec- 





The 
carrying out these ideas will be seen 
by the following list of members: 


tions of the country. success in 


Andrew A. Blair, Booth, Garrett & Blair, Phila- 
delphia. 
H. E. Diller, 
Chicago. 
E. Field, metallurgical engineer. Mackin- 
tosh, Hemphill & Co., Pittsburg. 
R. F. Flinterman, chief chemist, McCormick 
division, International Harvester Co., Chicago 
Allan P. Ford, metallurgist, Eaton, Cole & 
Burnham Co., Bridgeport, Conn. 
J. O. Handy, chief chemist, Pittsburg Testing 
Laboratory, Pittsburg. 
Harris, chief chemist, Tennessee Coal, 
Iron & Railroad Co., Birmingham, Ala. 
H. C. Loudenbeck, chief chemist, Westinghouse 
Air Brake Co., Pittsburg. 
R. S. MacPherran, chief chemist, Allis-Chalmers 
Co., Milwaukee. 
W. G. Scott, chief chemist, J. I. Case Thresh- 
ing Machine Co., Racine, Wis. 


chemist, Western Electric Co., 


Henry Souther, Henry Souther Engineering 
Co., Hartford, Conn. 
Prof. Thomas B. Stillman, 


Stevens Institute 
of Technology, Hoboken, N. J. 


Determination of Silicon. 


“Weigh one gramme of sample, add 
30 c. c. nitric acid (1.13 sp. gr.); then 
5 c. c. sulphuric acid (conc). Evaporate 
on hot plate until all fumes are driven 
off. Take up in water and boil until 
all ferrous sulphate is dissolved. Fil- 
ter on an ashless filter, with or with- 
out suction pump, using’a cone. Wash 
with hot water, once with hy- 
three or four 


once 
drochloric acid, and 
times with hot water. Ignite, weigh, 
and evaporate with a few drops of 
sulphuric acid and 4 or 5 c. c. of hydro- 
fluoric acid. Ignite slowly and weigh. 
Multiply the difference in weight by 
.4702, which equals the per cent of sil- 
icon.” 
Determination of Sulphur. 

Dissolve slowly a three gram sam- 
ple of drillings in concentrated nitric 
acid in a platinum dish covered with 
an inverted After the 
iron is completely dissolved, add two 
nitrate, evapor- 
ate to dryness and ignite over an alco- 
hol lamp at red heat. Add 50 c. c. 
of a one per cent solution of sodium 


watch glass. 


grams of potassium 
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carbonate, boil for a few minutes, fil- 
ter, using a little paper pulp in the fil- 
ter if desired, and wash with a hot one 
per cent sodium carbonate solution. 
Acidify the filtrate with hydrochloric 
acid, evaporate to dryness, take up 
with fifty c. c. of water and two c. c. 
of concentrated hydrochloric acid, fil- 
ter, wash and after diluting the filtrate 
to about 100 c. c. boil and precipitate 
with barium chloride. Filter, wash well 
with hot water, ignite and weigh as 
barium sulphate, which contains 13,733 
per cent of sulphur. 
Determination of Phosphorus. 

Dissolve two grams sample in fifty 
c. c. nitric acid (sp. gr. 1.13), add 10 
c. c. hydrochloric acid and evaporate 
to dryness. In case the sample con- 
tains a fairly high percentage of phos- 
phorus it is better to use half the 
above quantities. Bake until free from 
acid, redissolving in twenty-five to 
thirty c. c. of concentrated hydroch- 
loric acid, dilute to about sixty c. c., 
filter and wash. Evaporate to about 
twenty-five c. c., add twenty c. c. con- 
centrated nitric acid, evaporate until a 
film begins to form, add’ thirty c. c. 
of nitric acid (sp. gr. 1.20) and again 
evaporate until a film begins to form. 
Dilute to about 150 c. c. with hot water 
and allow it to cool. When the solu- 
tion is between 70 degrees and 80 de- 
grees C. add fifty ¢. c. of molybdate 
solution. Agitate the solution a few 
minutes, then filter on a tarred Gulch 
crucible having a paper disc at the bot- 
tom. Wash three times with a three 
per cent nitrate acid solution and 
twice with alcohol. Dry at 100 de- 
grees to 105 degrees C. to con- 
stant weight. The weight multiplied 
by 0.0163 equals the per cent of phos- 
phorus in a one gram sample. 

To make the molybdate solution add 
one hundred grams molybdate acid to 
250 c. c. water, and to this add 150 
c. c. ammonia, then stir until all is 
dissolved and add 65 c. c. nitric acid 
(1.42 sp. gr.). Make another solution 
by adding 400 c. c. concentrated nitric 
acid to 1100 c. c. water, and when the 
solutions are cool, pour the first slowly 
into the second with constant stirring 


and add a couple of drops of ammon- 
ium phosphate. 
Determination of Manganese. 

Dissolve one and one-tenth grams of 
drillings in twenty-five c. c. nitric acid 
(1.13 sp. gr.), filter into an Erlenmeyer 
flask and wash with thirty c. c. of the 
same acid. Then cool and add about 
one-half gram of bismuthate until a 
permanent pink color forms. Heat un- 
til the color has disappeared, with or 
without the precipitation of mangan- 
ese dioxide, and then.add either sul- 
phurous acid or a solution of ferrous 
sulphate until the solution is clear. 
Heat until all nitrous oxide fumes 
have been driven off, cool to about 15 


‘ degrees C.; add an excess of sodium 


bismuthate—about one gram—and 
agitate for two or three’ min- 
utes. Add fifty c. c. water con- 
taining thirty c. c. nitric acid to the 
liter, filter on an asbestos filter into 
an Erlenmeyer flask, and wash with 
fifty to one hundred c. c. of the nitric 
acid solution. Run in an excess of fer- 
rous sulphate and titrate back with 
potassium permanganate solution of 
equal strength. Each c. c. of N-10 fer- 
rous sulphate used is equal to 0.10 per 
cent of manganese. 

Determination of Total Carbon. 

This determination requires consid- 
erable apparatus; so in view of put- 
ting as many obstacles out of the way 
of its general adoption in cases of dis- 
pute your committee has left optional 
several points which were felt to bring 
no chance of error into the method. 

The train shall consist of a pre-heat- 
ing furnace, containing copper oxide 
(Option No. 1) followed by caustic 
potash (1.20 sp. gr.), then calcium 
chloride, following which shall be the 
combustion furnace in which either a 
porcelain or platinum tube may be 
used (Option No. 2). The tube shall 
contain four or five inches of copper 
oxide between plugs of platinum 
gauze, the plug to the rear of the tube 
to be at about the point where the 
tube extends from the furnace. A roll 
of silver -foil about two inches long 
shall be placed in the tube after the last 
plug of platinum gauze. The train af- 
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shall be 
anhydrous 


ter the combustion tube 
anhydrous cupric sulphate, 
cuprous chloride, calcium chloride, and 
the absorption bulb of potassium hy- 
drate (sp. gr. 1.27) with prolong filled 
with chloride. A calcium 
chloride tube attached to the aspirator 
bottle shall be pro- 
long. 

In this method a single potash bulb 


calcium 


connected to the 


shall be used. A second bulb as some- 


times used for a counterpoise being 


more liable to introduce error than cor- 
rect error in weight of the bulb in 
use, due to change of temperature or 
moisture in the atmosphere. 

follows: 


The operation shall be as 


To one gram of well mixed drillings 


add 100 c. c. of potassium copper 
chloride solution and 7.5 c. c. of hy- 
drochloric acid (conc.). As soon as 


dissolved as shown by the disappear- 
ance of all copper, filter on previously 
washed Wash 
thoroughly the beaker in which the so- 


and ignited asbestos. 


lution was made with 20 c. c. of di- 


lute hydrochloric acid (1.1), pour this 
on the filter and wash the carbon out 
of the beaker by means of a wash bot- 
tle containing dilute hydrochloric acid 
(1.1) 
until all the acid is washed out of the 
filter. 
ture between 95 and 100 degrees C. 
3efore usihg the apparatus a blank 


and then wash with warm water 


Dry the carbon at a tempera- 


the bulb does not 
than 0.5 milli- 


shall be run and if 


gain in weight more 


gram, put the dried filler into the igni- 
tion tube and heat the preheating fur- 
and the combustion 


nace part of the 


furnace oxide. 


After this is heated start the aspira- 


containing the copper 


tion of oxygen or air at the rate of 


three bubbles per second, to show in 


the potash bulb. Continue slowly heat- 
ing the combustion tube by turning on 
time, and continue 


two burners at a 


the combustion for thirty minutes if 
air is used; twenty minutes if oxygen 


(The 
with 


is used. Shimer crucible is to 


be heated a blast lamp for the 


time.) 


same length of 
When the 


ignition is finished turn 
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off the gas supply gradually so as to 
allow the combustion tube to cool off 
slowly and then shut off the oxygen 
supply and aspirate with air for ten 


minutes. Detach the potash bulb and 


prolong, close the ends with rubber 
caps and allow it to stand for five min- 
utes, then weigh. The increase in 


by 0.27273 


the percentage of carbon. 


weight multiplied equals 
The potassium copper chloride shall 
be made by dissolving one pound of 
the salt in one liter of water and fil- 
tering through an asbestos filter. 
1.—While a pre-heater 
as only a 
laboratories at 


Option No. 
is greatly to be desired, 
small percentage of 
present use them, it was decided not to 
make the use of one essential to this 
method; subtraction of the weight of 
the blank to a great extent eliminating 
any error which might arise from not 
using a pne-heater. 

Option No. 2—The Shimer and sim- 
ilar crucibles are largely used as com- 
bustion furnaces and for this reason it 
was decided to make optional the use 
or one of 
the standard crucibles. In case the 
crucible is used it shall be followed 
by a copper tube 3-16 inch inside di- 
ameter and ten inches long, with its 


of either the tube furnace 


ends cooled by water jackets. In the 
center of the tube shall be placed a 
disk of platinum gauze, and for three 
or four inches in the side towards the 
crucible shall be silver foil and for the 
same distance on the other side shall 
The ends shall be 
plugged with glass wool, and the tube 
a fish tail 


be copper oxide. 


heated with burner before 


the aspiration of air is started. 
Graphite. 

Dissolve one gram sample in thirty- 
five c. c. nitric acid (1.13 sp. gr.) filter 
on asbestos, wash with hot water, then 
(1.1 eo." ge.) 
water. The 
graphite is then ignited as specified in 


potassium hydrate 
hot 


with 


and finally with 


the determination of total carbon. 


H. E. Ditier, Secretary 
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USE OF A HEATED FOUNDRY MIXER 


By J. B. N 

In many places, where foundries are 
located convenient to blast furnaces, the 
idea of using direct metal from the fur- 
naces, thereby eliminating all interme- 
diate remelting processes with their 
attendant increasd cost and defects in 
quality, has been carried out and is 
The practice is natur- 
this country 
shapes, 


practiced today. 
least in 

cheap 
composition and 


ally limited at 
to rough castings and 
where the chemical 
uniformity of metal are of less impor- 
tance. In the finer grades of castings 
where more exacting requirements are 
the rule, the use of direct metal from the 
blast furnace is excluded, and in many 
cases, as in cast iron pipes for instance, 
the remelting of the metal in a cupola 
or an air furnace is prescribed by spe- 
cifications. 

One of the greatest objections to the 
use of direct metal is naturally its lack 
of uniformity, which is not always pos- 
sible to obtain even in the most care- 
fully managed blast furnace. Could this 
uniformity of metal be guaranteed at 
why 
furnace 


all times, there is no reason 
direct metal blast 


should not find a more general appli- 


from the 
cation. Surely nothing could be more 
economical. It was mainly to over- 
come this difficulty that at the meeting 
of the Foundrymen’s Association, held 
in New York in June, 1905, the writer 
recommended the use of a heated mix- 
er as a kind of an intermediary recep- 
tacle between the blast furnace and the 
foundry, into which the iron from the 
Kept 


liquid for any desired length of time, 


blast furnace could be poured. 


its quality corrected by suitable addi- 
tions of either liquid or solid pig iron 
or even wrought iron scrap and from 


which it could be tapped in such 
quantities, and at such times as would 
suit the needs of the foundry. 

Today I 


that the first step in this direction has 


am in a position to state 


been taken by our foundry and that 


AU, 


NEw YorRK 
other foundries also contemplate the 
adoption of a mixer. 

Last year, the writer received in- 
struction from the general manager of 
a blast furnace plant to design a mixer 
for the new foundry that the company 
is now building in that place, the name 
of which for the moment we are not at 
liberty to give. The foundry which will 
be a most modern one in every respect 
in the beginning will have a capacity 
of only 25 to 30 tons of very small 
castings, but ultimately, and in a very 
near future, its daily capacity is to be 
increased to fully 100 tons. 

As stated, one of the features of the 
foundry will be the heated mixer to 
which the liquid metal from the blast 
furnace will be delivered. 

Owing to the limited output, a high 
priced tilting mixer with all its attend- 
ant operating and maintenance cost 
was out of the question. It was on the 
contrary decided to build a stationary 
furnace of the Siemens type with a 
short and deep hearth and air regen- 
erators of a capacity considered suffi- 
ciently large for the temperature de- 
sired in the mixer. To avoid the oper- 
ation of gas producers and the building 
of gas flues and valves, oil was adopted 
The 
mixer is only 25 


as fuel. rated capacity of the 
suf- 


time 


tons or about 


ficiently large to receive at one 
all the iron that the foundry will re- 
quire in a day’s work in the beginning. 
On account of the very large number 
of small castings to be made the mix- 
er will have to be tapped and stopped 
many times during the day. 

If only one single tap hole were laid 
in the lowest part of the hearth, the 
danger of metal breaking through be- 
tween two taps would be great. In or- 
this it 
adopt a certain number of tap holes 
laid at different draw 
from the upper tap hole all the metal 


der to avoid was decided to 


levels and to 
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taken there before 
tap 


A mixer of a 25-ton capacity is how- 


that can be 


ening 


open- 


any hole lower down. 


ever large enough to supply a foundry 
of 100-ton 
principal role of the mixer being to re- 
the 
the day 
and while keeping it hot there and cor- 


capacity and even more, the 


ceive the direct metal from fur- 


nace in large quantities during 
recting its quality if necessary by suit- 
able additions, withdraw it in repeated 
and smaller taps whenever required in 
the foundry. 

The the 
nace to the mixer in a ladle hung from 


iron is brought from fur- 


an overhead trolley, thereby avoiding 
any interference with the yard track. 
different 


In large foundries where 
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grades of iron are used for different 


castings, the mixer again will be handy. 
in this case the direct iron from the 
blast furnace could be stored away in 
capacity 


a primary mixer of larger 


from which it could be tapped to feed 


two or three secondary mixers. of 
smaller capacities. Each of these 
could supply one department of the 


foundry and with suitable additions of 
either pig or wrought iron scrap, the 
grade of iron required in that special 
department could be obtained accur- 
ately and with ease. 

The mixer now building will not be 
We 


therefore submit no working data. 


in operation for some time. can 


THE STEEL FOUNDRY AS A BUSINESS 
VENTURE 


By W. M. Carr, NEw YorkK 


In recent years the steel casting in- 


dustry has made rapid strides and 
for many purposes cast steel is grad- 
permanently 


The 


engineers as 


ually and superseding 


cast iron. situation is 


by all 


attention of 


recognized 
one requiring the 
and 
That 
foundry business is an 
dustry is 


progressive 


the 


leading 


cast iron founders. steel 
established in- 
incontrovertible and one 
constantly improving and developing. 
The had 
losses but ultimate 


able 


steel 


pioneers their failures and 


successes are obtain- 
so that prospective investors in 
foundries will not have thorny 
paths to travel, in order to get finan- 


cial returns, as in the early days of the 


industry. The capitalist has better as- 
surance of dividends than at any time 
in the past. 

Capital. 
The first question is, how much 


capital should be invested for a given 
output? The answer cannot be par- 
ticularized because local conditions af- 
fect each individual problem, but the 
following remarks covering the subject 


broadly will serve as a guide to pros- 
pective investors. 

Large tonnages of course yield large 
returns but the net profit on a given 
amount of capital does not vary direct- 
Small 
plants can show as great a percentage 
The demand 
will largely control the size of a plant. 


ly with the size of the plant. 
of profit as larger ones. 


To illustrate we will consider a plant 
yielding 150 tons daily, or 4,000 tons 
monthly. Such a plant would employ 
about 1,800 hands, would require a large 
amount of ground with good shipping 
and receiving facilities. There should 
least open-hearth 
furnaces with four of them in regular 
operation. The furnaces would have 
served with charging 
casting 


be at five 25-ton 


electric 
molding and 
floors served by several 35-ton cranes. 
Hoists and light travelers would be 
required in cleaning, finishing and 
shipping deparments. It should have 
a well equipped power house with 
engines and generators, pattern 
shop, machine shop, yard _loco- 


to be 
machines, the 
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motives, and liberal molding ma- 
chine installations. Such a plant as 
described could not well be started 
without $1,000,000 capital, and the cost 
of erection of substantial buildings 
and complete 
equipment would amount to at least 
$750,000. The following estimate on 
the basis of ton capacity will 


with crane runways 


cover 
plants varying from 80 tons per day 
with a two 25-ton furnace plant to 
one with five 25-ton furnaces produc- 
ing 150 tons daily: 
Furnaces only eee 
Gas producers, gas mains or oil 
tanks and accessories ........ 600 
Buildings, 800 square feet per 


ton at $1.25 } ean eiabee 1,000 
Power, machinery, cranes, 

hoists, ladles, drying ovens, 

BORE. SS cc cente mic hws cng ee as. 

Total cost per ton <...25.0.66 $5,100 


Such an equipment with a good.de- 
mand for casting can show 25 per 
cent on the investment. 

General Practice. 

In general practice it is better to 
have two open-hearth furnaces if a 
modest plant is desired. Keep one in 
reserve in case the active one should 
go out of commission. The larger fur- 
naces, 25-ton capacity, are best suited 
for heavy although some 
plants run successfully on pieces av- 
eraging 30 pounds each. A shop should 
be designed with a view to the charac- 
ter of work to be produced. If small 
work, pieces averaging 10 pounds, a 


castings 


small open-hearth furnace is suitable. 
Light Castings. 

For very light castings weighing 
ounces, the Tropenas process is in use 
but it will not reach the development 
promised by the open-hearth process 
producing basic steel castings. The pro- 
nounced limitations are the heavy loss- 
es and the high price of new material. 
It is admitted by the inventor of the 
Tropenas process that the loss in melt- 
ing is 17 per cent, a loss which in 
comparison with any open-hearth 
process is wasteful. In open-hearth 
practice the loss in melting only aver- 
ages 7 per cent, and under favorable 
conditions a much smaller loss can be 


shown. The pig iron for the Tropenas 
process is imported and is of a special 
composition and is scarcely used for 
any other purpose. The pig iron for 
the basic process is cheap, domestic 
and plentiful in comparison, and, fur- 
ther permits the use of alomst any 
kind of steel scrap; the latter mate- 
rial for a Tropenas vessel must be like 
the pig iron of special composition. 
The converter process is a compara- 
tively new one and but very few op- 
erators can be found who are skilled. 
Investors who may place their money 
in Tropenas plants may find greater 
difficulties in their way than did the 
early users of the open-hearth process- 
es, before commercial results can be 
obtained. The Tropenas process how- 
ever is well suited for special purposes 
when certain kinds of steel are wanted 
in small quantities, but for general 
uses its own weaknesses are detrimen- 
tal, preventing competition with open- 
hearth methods. 
Basic or Acid Furnaces. 

The question may arise as to wheth- 
plant should be 
fitted with basic or acid furnaces. The 


er an open-hearth 


basic process is cheaper in the first 
place and the stock for it is more 
plentiful than for the acid. The chem- 
ical analyses of melting basic stock 
are wide and liberal. Those for the 
acid narrow and limited. The scrap 
for the basic process is almost only 
confined by its shape rather than its 
chemical composition. The scrap for 
the acid process is produced in the 
first instance by a basic process and 
will be represented by bloom ends, 
billet croppings, axle butts, plate clip- 
pings, etc., and is sold on analyses. It 
is stated that low phosphorus ores are 
getting scarce while high phosphorus 
ores are quite plentiful so in regard 
to the material from which pig iron is 
made the basic process has the greater 
promise. Physically basic steel in cast- 
ings is just as reliable in every respect 
as acid steel. 

Department for Gray Iron Foundries. 


To the gray iron founder who feels 
the inroads of steel castings in his bus- 
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iness and recognizes the demand but 
is not disposed to invest a million dol- 
150-ton plant, I would like 
to suggest to him the erection in his 


lars in a 


shop of an open-hearth furnace any- 
where from two to ten tons in capac- 
ity. The 


basic bottom and designed to 


furnace to be lined with a 
burn 
Take 


five-tons 


either natural gas or fuel oil. 


as an average size one of 


capacity. Such would fit in ideally 


with existing equipment. Being basic, 
there would be no need of buying any 
fancy priced imported stock; any pig 
iron with silicon below 1.25 per cent, 
0.08 per 
phosphorus with 1.00 per cent or less 


sulphur not over cent, and 
can be used and such anaylses would 


cover some grades of cast iron scrap 
in the shape of old car wheels, malle- 
and charged with 50 per 


able, etc., 


cent of steel scrap such as_ springs, 
rails, agricultural scrap, defective steel 
castings, etc., would give an opportun- 
ity to produce steel castings of good 
quality from low grade stock. Being of 
of a moderate tonnage there would 
not be any heavy powered machinery to 
handle the heats. The only important 
change would be in regard to molding 
sand, a special grade being necessary. 
The basic furnace could be used to put 
to profit machine shop turnings and 
borings by mixing them in moderate 
quantities with the charges. 

In some might be 


to line the 


cases it advisable 


furnace for, acid melting 


and if desired it could be used for 
turning out “air-furnace-iron” heats. 
Cost of a Small Furnace. 
A five-ton furnace, basic lined, 


erected in an active iron foundry, 
would cost about $6,000, and allowing 
$4,069 for 
ing ladles, oil storage tanks, burners, 
etc., the total $10,000 exclu- 


would be 


special bottom, pour- 
would be 


sive of buildings. It capa- 


able of producing three heats daily 
and would yield 1234 tons of castings 
at the 


loss, gates, heads, skulls and defective 


rate of 15 per cent in melting 


castings, an average yield in a well 


ordered plant. Producing such _ ton- 


steadily should show good 


The 


nage 


profits. single furnace however, 


has the disadvantage of going out of 
commission for repairs. It should turn 
out 400 heats before a general over- 
hauling, or say a run of 133 working 
days. Assuming that the furnace was 
only productive nine months of a year 
at 25 working days per month, there 
would then be 225 
total output of 2,86834 tons of product. 


days yielding a 


Allowing an average profit of one- 
half cent per pound, there would be a 
gross profit of $28,687.50 annually. 
But losses will arise in spite of best 
intention and not to make the venture 
look too roseate the set-backs will be 
considered which might be caused by 
breakdowns, strikes, or errors on prac- 
These conditions might reduce 
the good castings to of the 
metal charged so that 7% tons were the 
output. With the same _ productive 
period of 225 days per year, and with 
a decided shrinkage, because of loss- 
manufacturing costs and 


tice. 
one-half 


es, between 
selling prices so that the gross profit 
was only one-eighth cent per pound, 
would be 
tons, and the returns there- 
$4,218.75. Out of this 25 
per cent can be deducted for in- 
deprecia- 


the tonnage per 
1,68714 
from 


year 


terest on the investment, 


tion, etc., there would remain a 
net profit of $3,164.07, which is 
equivalent to 31.6 per cent on the 


original $10,000. 
The estimate in this 
conservative and the low yield is an 


case is very 


extreme. With careful practice the re- 
sults can be made better than shown. 
There will be pitfalls and irregulari- 
ties but they will be greater in a large 
units are 


The 


furnace will be profitable as well as the 


plant because greater con- 


cerned and heavier risks. small 
large one and should times be lean 
and the demand fall off the small plant 
can bear the brunt as well as the big- 
ger one because of the smaller amount 
of capital involved. There would not be 
in the small plant a top heavy organiza- 
tion to maintain or the demand for divi- 
dends to be met. 
Profitable Investment. 
A steel foundry in prosperous times 


is a good earner, but because it is a 
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steel foundry with great possibilities, 
like any industry it is not devoid of 
conditions of a negative character. An 
open-hearth plant with basic furnaces 
or acid furnaces does not have to pay 
patent royalties. The former type of 
furnace can take impure stock and re- 
fine it to steel. In that respect it has 
flexibility and a promising future. The 
acid process requires special composi- 
tion stock of a limited nature in the 
market. The converter 
quires skilled operators hard to find; 


process re- 


has heavy melting losses, requires 


high priced stock differing some from 
open-hearth acid stock in composition. 
The crucible process does not refine 
but simply remelts the product of the 
basic 


process in the shape of waste 


material. There are other. evidences in 
favor of the basic open-hearth process 
as meeting the needs of a growing in- 
dustry and the foregoing points men- 
tioned are to be taken into considera- 
tion when looking into the question of 
engaging in the manufacttre of steel 


castings. 


THE GRAY IRON FOUNDRY AS A 
BUSINESS VENTURE 


By Tuos. D. WEsrt, SHARPSVILLE, PA. 


Our secretary, in requesting this 
paper, stated that he desired the writer 
to describe what a man embarking in 
the gray iron foundry business, should 
know before he begins; what meth- 
ods to pursue after he has decided to 
start, and what obstacles he is likely 
to encounter. forms 
the text for a paper in itself, but tak- 
ing the point 
should be 
foundry, we have the following: 

First—The great lack of good skilled 
labor. 

Second—Influences retarding the 
training of a plentiful supply of skilled 


Each sentence 


first, the main which 


considered in starting a 


mechanics. 

Third—Independence and insubordi- 
nation of many of the few skilled and 
respectable men available that may be 
obtained 
made for their services. 


after extra inducements are 

Fourth—Difficulties and losses arising 
from trying to do work with the riff-raff 
that a starter is compelled to employ in 
beginning operations. 

Fifth—The slow attainment of disci- 
pline and organization in a_shop’s 
working force. 

Sixth—Losses through defects devel- 


oped in machinery and tools caused by 


trying them out and bringing them 
into good working order. 
Seventh—The advantage that sellers 
of appliances and purchasers of cast- 
ings take of ignorant beginners. 
Eighth—Extra risks with consequent 
through 
operating 


losses by accidents incurred 


the want of experience in 
machinery and shop appliances. 
Ninth—Difficulties in obtaining prac- 
tical and good executive managers and 
foremen. 
Tenth—Losses and embarrassment 
caused by the narrow range of vision 
of hired managers, as compared 
with that of the man who may have 


his all at stake striving for a foot- 
hold. 
Eleventh—Inability of proprietors, 


inexperienced in actual molding, mix- 
ing and melting, to avoid mistakes in 
getting the best managers and fore- 
men, the windy  blow-hard being 
often better liked than the one of true 
merit because of inability to rightly 
judge. 

Twelfth—The underestimation of the 
obstacles and uncertainties that every 
beginner must encounter. 

The twelve points just given are as 
encountered much 


a whole more in 








brisk than in dull times, and in times 


of great prosperity can be the 


means of driving the most experienced 


very 


workers and financial managers to the 
wall. 

A beginner’s fight to exist can be 
such, even with sufficient working cap- 
ital, that he is brought to the point to 
despair of success by of the 
great odds and seemingly insurmount- 
able difficulties that will confront him. 


reason 


The difficulty of obtaining good 
overseers as well as_ skilled labor, 
which is most pronounced in good 


times, is alone one of the twelve fac- 
tors that demands more consideration 


than a reasonable working capital, and 


often knocks out the best of experi- 
ence, good management and_ hard 
work. 


We could take up every one of the 
twelve points and fill a of 
pages with a discussion of them, but 
will let it go with the simple state- 
ment. Aside from the great need of 
skill, the general public’s great lack 
of comprehension as to the demands 
on skill and experience needed by our 
molders the mak- 
ing of castings is about the next great- 


number 


in connection with 
est evil to injure many starters and 
the trade in general. This poor con- 
ception that the general public has of 
the foundry business has caused many 
the work 
that 
came to the writer’s notice in which 
a bookkeeper who never lifted a ram- 
mer put all his hard earned money into 
a small foundry and hired a farm hand 
to run 
his salaried position. 


novices to undertake and 


there is one instance recently 


it for him while he maintained 
This new foun- 
dry owner was a bright and modern 
financier and when his working capital 
exhausted did not 
shop until he had involved others in 


was he close his 
his downfall. 

There is one feature difficult to com- 
prehend and that is the great difficulty 
of making men inexperienced in the 
business realize hazard as 
the fact that skill is required to make 
good castings. 
fairly intelligent man can make a good 
casting, of almost any character, al- 


its as well 


Of course almost any 
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lowing him time to experiment, and 
where there is sufficient capital and 
cupola capacity to keep remelting his 
bad _ castings. beginners, how- 
ever, have sufficient assets to support 
this experimental work. 

The novice’s inability to understand 
the requirements making good 
castings at the first pouring is such 
that that can successfully 
make small and medium castings day 
in and day out believe they are com- 
petent to be trusted with the making 
of most any heavy castings. When 
this belief can be found so prevalent, 
as it is with molders throughout the 
world, is it any wonder that many who 
have walked through a foundry a few 
times get the idea that all is easy, and 
that nothing else is required than a 
few patterns and sufficient muscle to 
pound sand, under the control of an 
intelligent business head to make a 
foundry pay, ever forgetting that in- 
telligence is one requisite, and experi- 
ence another. 

The question of the methods a man 
should pursue, has decided to 
start a foundry is answered as _ fol- 
lows: 

First—He should make a thorough 
investigation to discover if there is a 
demand for the class of castings he 
intends to make, and what competi- 
tion exists. 

Second—The selection of a site that 
will be central to his market, and in 


Few 


for 


even men 


who 


building to start on as small a scale 
as practical, but planned for extensions 
that can be carried out without tearing 
down too much of the existing plant. 

Third—In the search for machinery 
and appliances he should endeavor, as 
far as possible, to get the experience 
of others... The A. F. A. convention 
should be visited for its information 
and its exhibits inspected to note and in- 
vestigate the latest improvements. 

Fourth—In buying machinery and 
appliances he should avoid, as far as 
possible, the purchase of second-hand 
tools. The new has all its life, where- 
as the old is more or less worn out, 
and will not as a rule give good service 
for the money expended. 
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Fifth—One seeking orders, and not 
competent to quote prices, should not be 
ashamed to seek his manager’s or fore- 
man’s advice. 

Sixth—In starting to make castings 
don’t be in a hurry to fill your shop 
with work. Go slow, feel your way, 
and your chances for error or failure 
will be greatly decreased. 

Seventh—Be sure to have sufficient 
working capital and good chances of 
obtaining a surplus over and above 
what is considered necessary. 

As to what a man should know be- 
fore he begins is rather a broad ques- 
tion to ask an experienced founder, 
with the expectation of getting any 
answer other than that he learn to 
be a thorough molder as well as a bus- 
iness manager. No man who intends 
to be at the head of a foundry can be 
too thorough in the actual work of 
molding, mixing and melting, and he 
should 
qualifications. 


have executive and _ business 


EVOLUTION OF THE 


By Epw. B. Gitmour, 


In entering upon a discussion of the 
evolution of the foundry business it is 
unnecessary to dwell at any great 
length upon its early history as it was 
not until comparatively recent times 
that the foundry business was given 
any practical study. Everything cast 
was formerly made in brass, it being 
fusible and of a pretty appearance. As 
a consequence a great variety of prod- 
ucts were made of that metal, and we 
have records of some early castings 
that are almost beyond belief. If these 
castings were wanted today it is very 
questionable if any founder would care 
to run the risk of making them unless 
at a large margin, the customer as- 
suming part of the risk. 

Among these historical castings are 
the two columns cast by Hiram of 


There is no trade demanding so 
much skill and experience wherein so 
many enter who are wholly deficient 
in practical knowledge of its opera- 
tions as the foundry business. It is a 
case of the many trying to make two 
wrongs make one right, and because 
some learn of an inexperienced man hav- 
ing made a success of his entry into the 
field they think they can do likewise. 

Thirty years ago, few, if any, ever 
thought of going into the foundry bus- 
iness if they were not so practical that 
they could discharge any molder and 
take hold of his work in a more mas- 
terly manner. Today we find bankers, 
lawyers and even clerical men who 
assumed the management of 
We must ever remember 
that brains and intelligence do not 
stand for experience. If the day ever 
comes when practical education is giv- 
en greater recognition, we will have 
the best that is possible in the foundry 
president or manager, as well as in 
the employe, bat not before. 


have 
foundries. 


FOUNDRY BUSINESS 


ELIZABETHTOWN, PA. 


Tire for King Solomon’s temple. 
These were 27 feet long and 4 feet 6 
inches in diameter, and weighed about 
175 tons. It is also recorded that the 
Greeks and Romans were experts in 
the molding of statuary, having had a 
circus adorned with no less than 3,000 
statues of bronze for the time of the 
Circinsian games. 

It was not until the seventeeth cen- 
tury that the casting of statuary was 
better known by us. Authorities agree 
that it was in the fourteenth century 
that the first gun was cast. As to bell 
founding we have a record as far back 
as 400 A. D., of castings made at Nola 
in Campania. The largest bells have 
been cast in Russia. In 1736 there was 
one cast in Moscow weighing 250 tons, 
the largest in England is only 15% tons, 
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and the largest in this country is in Mon- 


treal and weighs about 13 tons. Mil- 
waukee has one weighing 10 tons. 

The art of bell founding is very 
simple as regards the molding, and 
there has been no progress im this 
line. With the usual spindle and sweep, 


any desired shape and thickness can be 
It was not until the begin- 
ning of the last century that the iron 


secured. 


founder asserted himself, and it is only 


since the introduction of the steam 
engine that any real progress has been 
made in the Now 


it has reached such a state of perfec- 


foundry business. 


tion that no matter how complicated 
the article, it can be made. 

The introduction 
gine has stimulated great ingenuity in 
the production of heavy and intricate 
castings. I well remember that when 
a large cylinder was to be cast it was 
not 
the third time before it was accepted; 
whereas at the 


of the marine en- 


uncommon to have it made over 
present day it is as 
much as a molder’s reputation and po- 
sition is worth to have a single blem- 
ish upon it. This is the advantage of 
specializing in the foundry. 
Nevertheless it has been truly said 
that 
some knowledge of chemistry; 
ly, that related to his work. 
so essential to know what an iron con- 


every foundryman should have 
especial- 
It is not 
know how to utilize 
to the best 


classes of 


tains as it is to 
the different 
advantage in the 
work required. 


constituents 
various 
Theoretical knowledge 
is of very little value to the foundry- 
man without the practical experience, 
as great care and watchfulness are re- 
quired to insure success. The exact- 
ness of our art is unlike that of any 
other. One must follow regular laws, 
and small variation will destroy 
all the work in one minute which may 
have taken Very 
little has been done in the way of ma- 
chinery for molding, all the appliances 
being designed to 
skilled molder whose 
kept continually at work in order to 
keep up with the requirements. 
While the engineer has been mak- 
ing rapid progress with the steam en- 


one 


weeks to produce. 


help the 
mind has to be 


simply 


gine for transportation purposes, and 
has compelled the foundry to be based 
on science, the founder of specialties 
not been 
to produce castings in quantity and of 
quality, and with the duplication of so 
many parts the ingenuity of the de- 
signer of molding machines has had 
splendid results, increasing the output 
enormously and improving the quality. 
The 
dispensible factor in the foundry. 

Since the introduction of metal into 


has behind in his endeavor 


molding machine is now an in- 


the patternshop there has been a tend- 
ency to do away with the regular gat- 
ed patterns and to substitute aluminum 
and other metal webs which do away 
with sand matches and the breakage 
The webs are prac- 
tically indestructible, and when the pat- 
become has the 
value of the metal for other patterns. 

While the designers of molding ma- 
chines have made rapid progress, they 
satisfied with their 
consequence, at every 


of gated patterns. 


terns obsolete, one 


have never been 


work, and in 
convention, we have been surprised by 
We have 
stripping plate 
most per- 


something new in this line. 
had the indispensable 
machine which produces a 
fect casting but we must yet dispense 
hard work 
Power rammers 


adopted 


with much of the required 
in ramming molds. 
of various kinds have been 
those 


pressure, 


such as working by steam, ec- 
centric jolting, etc., which 
have been applied as a rule to special 
work. This year we have an innova- 
tion in the way of a molding machine 
which I predict will extend the ma- 
chine molding business as the gravity 
principle has been applied in a new 
way. This system has been attracting 
considerable attention for the past 
three years in different sections of the 
country. Mr. Anthes, our vice presi- 
dent for Canada, has made some valu- 
able experiments along this line which 
have been very successful. At the 
same time in the far south and middle 
west other men, unknown to each 
other, were experimenting along the 
same line. 

The method is taken from the fact 
that the most intricate kind of ram- 
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ming is accomplished by riddling the 
sand at one side and throwing it into 
the intricate parts of the mold. 
instance, a 


For 
never be 
rammed successfully in the teeth with 


gear wheel can 


a rammer. This principle is now car- 
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We have standard size, 3 


feet by 4 feet with a 5-inch cope depth 


adopted a 


and a similar drag, with bars bolted 
in. One any number of sec- 
get required 


With the stripping plate at- 


can put 
tions 
depth. 


together. to any 




















GRAVITY MOLDING MACHINE 


ried further and applied to every part 
of the mold in the form of a machine 


called the gravity molder, shown in 
the accompanying _ illustration. One 
other good feature of this machine 
is that one can adopt a_ special 
flask the full size of the machine. 


tachment good and rapid work can be 
done, the greatest difficulty being the 
handling of molds as fast as the ma- 
chine produces them. 

This is the latest development in the 
art of molding and is based on the suc- 
cessful application of the force of grav- 
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experiments have 
that the 


has to 


ity. Most of the 
been based on the 
greater the distance the 
fall the harder it will pack in the flask. 
how- 


theory 
sand 
Experience has demonstrated, 
ever, that the reverse is the case, and 
that the 
into the flask does not serve to pack 


mere dropping of the sand 


it, and the greater the distance it is 


allowed to fall the less it will pack by 
tendency to 


reason of the increased 


scatter or disintegrate while falling 
through the air. 
The inventors of this machine dis- 


covered in their experiments that to 
successfully utilize the force of gravity 
the essential requirements are first in 
forming separate unitary bodies of 
sand of the proper size and shape and 
degree of firmness, and’ the discharg- 
ing of these bodies from an elevation 
sufficient to cause them to pack to- 
gether in the flask by the impact of 
the fall. When 


of sand are properly formed, it is only 


these separate bodies 


necessary to have the fall a compara- 
tive short distance to accomplish the 
desired results. 
It has been found in practice that 
to make successful the gravity method 
of molding it is necessary:— 
First—To form the sand into proper 
size and properly shaped bodies. 
Second—To compress these bodies to 
a considerable degree of firmness be- 
fore their discharge into the flask. 
Third—To discharge a series of these 
compressed bodies into the flask from 
an elevation not great enough to cause 
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the sand to disintegrate or scatter, but 
at the same time of sufficient height 
to cause the same to pack firmly and 
uniformly around the pattern. 

While the 
essential requirements in 
utilizing the force of gravity for ma- 
chine molding, at the same time num- 


above indicate the first 


successfully 


erous problems of minor importance 
were met with in perfecting a machine 
that would perform all the functions 
necessary to meet these requirements. 
This 
Gravity molder which makes use of a 
for forming, com- 


has been accomplished in the 


simple mechanism 
pressing and discharging, from a suffi- 
cient elevation, elongated bodies of 
sand, or compact and separate strips 
of sand, each body being long enough 
to extend full width of the flask in one 
direction, and of such thickness that a 
series of these bodies falling into the 
flask side by side are required to form 
a layer of sand across the flask in the 
opposite direction. 

In other words, by the gravity meth- 
od the flasks are rammed by a succes- 
sion of compressed bodies of sand fall- 
ing and wedging beside each other un- 
til a layer is formed across the entire 
area of the flask, which 
tional layers are built up in the same 


after addi- 
manner until the entire mold is formed 
in one solid mass of sand of the same 
degree of firmness throughout. 

With this method of ramming it is 
unnecessary to vent the mold, as there 
are no hard spots caused by the ram- 
mer, and it leaves the sand in a free 
but solid condition in the mold. 
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A FEW DENATURED BRASS FOUNDRY 
NOTES 


By Wo. H. Parry, 

To melt copper with a little tin and 
spelter on lead added on the side, can 
be accomplished by most anyone who 
has metal, fuel, oxygen and patience. 

To melt any of the non-ferrous al- 
loys however, in a manner calculated 
to insure economy, combined with the 
best results, calls for no little skill, as 
anybody addicted to this 
testify. 


habit can 


For the man who attempted to color 
his mixture of 90 spelter, 6 copper, 2% 
tin and 134 lead, with four quarts of 
the 57 varieties of tomato soup, there 
is no hope, neither is there any room 
in heaven for the men who will persist 
in trying to achieve known results from 
unknown quantities and qualities of in- 
gredients, as well as unknown pouring 
temperatures and fuel properties. 

To properly melt brass or bronze 
is a trick not to be learned.in five 
minutes, for the very excellent reason 
that conditions vary greatly, and what 
might be the correct fuel and tempera- 
ture for one class of castings would 
not be at all suitable for others. While 
it is practically impossible to lay down 
set rules for the guidance of melters 
in general, it may be well to cite a few 
instances that will at least prove that 
one is never too old to learn. 

A Few Experiences. 

After many unsuccessful attempts to 
pour a certain casting of peculiar de- 
sign, from metal melted in an oil fur- 
nace, it was found that when the ordi- 
nary floor crucible furnace using coke 
as fuel was used to do the melting, 
the resultant casting was good, thus 
proving that for thin castings cover- 
ing a great area, and of broken or stag- 
gered section, the oil furnace cannot 
be used successfully, because of exces- 
sive oxidation, which traps the metal 
before it can flow to the outermost re- 
cesses of such a mold, which in this 
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case was dry sand,—the most favor- 
Now, the deductions 
from this instance are easily arrived 
at; first, oxidation due to method of 
melting, as air at 18 ounces is admitted 
in constant volume for from 60 to 90 
minutes, according to the weight of 
charge, with resulting non-fluidity, 
though it is possible to have a melted 
metal very fluid, yet with a proportion- 
ately greater affinity, either forced or 
natural, for oxygen, in which case poor 
castings will occur with distressing fre- 
quency, no matter what may be the 
design or the deoxidizing agent used. 

At another time it was desired to 
cast an order for pump cylinders, 88 
copper, 10 tin and zinc. After losing 
five castings in succession—though 
outside indications were favorable—the 
melter’s method was looked into, and 
it was found that he was more fitted 
to mix mince meat at a bakery, as he 
believed in melting the whole mass as 


able condition. 





one, and not adding his tin and spelter 
at the proper time. 

The trouble here was porosity, and 
it was not altogether due to the ignor- 
ance of the melter at that, as the pour- 
high, and 
when both the melting method, and 


ing temperature was too 


temperature were regulated, the cast- 
ings made were perfect. Again it is 
possible to pour metal at too low a 
either insufficient 
time in the cooking, or waiting too 
long after the cooking thereof, porosity 
again being conspicuous, even more 
so than from overheating. No less an 
authority than Percy Longmuir states, 
that, assuming the mixing and melting 


temperature, trom 


have been thorough, the 

success or failure in casting is entirely 

a matter of the pouring temperature. 
Wedge Test. 

A very practical and interesting test 

for fluidity, proper casting tempera- 


of alloys to 
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ture, and the necessity for or the non- 
use of risers, is the wedge test. Have 
a wedge pattern made, say half an inch 
thick at one end, to nothing at the 
other, fifteen inches long, and about 
two inches wide, gated at the butt end. 
Cast the same on the flat from metal 
melted in any oil furnace, and one from 
the ordinary floor furnace, using cru- 
cibles and coke fuel, assuming the tem- 
perature at pouring to be same, it will 
be found that the crucible metal will 
have run much closer to the point than 


the other, thus proving to be more 
fluid. 
Again make two molds from same 


wedge pattern, arranged to be cast on 
end—point up—and gated at the lower 
or butt If too hot the casting 
will that while the metal could 
climb up, it also “eat in” 
at the point, while if too cold it could 
neither climb eat. 

By making the wedge castings both 
without 
different for pouring, 
the results point invariably to the ne- 
the of risers on all 
classes of work, though it must be said 


end. 
show 
could even 
nor 


with and risers, and placing 


molds at angles 


cessity for. use 
that proper venting is an essential not 
to be despised. 

It is hardly necessary to explain that 
these test 


inexpensive molds, to be 


conclusive, should be made with sand 
taken from the same heap, and in every 
way to be tried with fairness. 

Metal Patterns, 

The making of metal patterns in this 
age of molding machines has assumed 
proportions little dreamed of but a 
few years ago. Many articles pub- 
lished in the technical press have en- 
thusiastically the 
ideal metal for use 


advocated use of 
the 


even 


aluminum as 
as patterns, going so far as to 
state that in addition to its lightness 
the surface presented to the sand was 
vastly superior to any other metal. 
Now this all and looks good, 
but an experience of eight years with 


sounds 


this metal as used for patterns com- 
pels the statement to be made that it 
is both a delusion and a snare any way 
you look at it, either as a pattern metal 
or constituent in alloys. 


FOUNDRY MEN’S 
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Use of Aluminum. 


As a pattern metal, when it is 
claimed that the metal is easily han- 
dled because of its lightness, all of 


its good qualities stop right there, as 
in addition to being hard to cast prop- 
erly, owing to abnormal shrinkage and 
oxidation, it is probably the very worst 


metal known to turn, plane, file or 
scrape, and if after three times as much 
time is spent on the patterns than 


would be the case if good red brass 
were used, we have patterns that are 
to be a fruitful annoyance 
while in The surface is readily 
attacked by the molding sand, and be- 
about as 
smooth as number sand paper. 
The effect on the castings from such 
patterns can better be imagined than 


source of 
use. 
short time 


comes in a very 


two 


described. 

Aluminum as a constituent in non- 
ferrous alloys to add tensile strength 
is to be avoided, no matter what the 
makers claim for it, as practice has 
taught us that while it certainly does 
the strength of the 
copper and brass mixture approximate- 


increase tensile 
ly to that of steel (if you can find a 
sound part of the casting to test), yet 
the difficulties encountered in produc- 
ing sound castings, such as oxidation, 
shrinkage and the necessity for a pour- 
ing head of sufficient volume and 
height to feed the mold, removes it as 
factor in the successfully 
Until some practi- 
in a 
good 


a possible 
conducted foundry. 
pouring ‘molds 
will be 


cal process of 


vacuum is invented, it 
policy to shun the use of this metal, 
analyze 


presence 


yea even to scrutinize and 


the 
which, even to the one-hundredth part 


scrap we buy for its 
of one per cent, will make trouble for 
any foundryman if he doesn’t know it’s 
there. 

Eastern Practice. 

It is a fact worth noting that here 
in the east at least, brass foundrymen 
are prone to use iron flasks on work 
that could readily be handled by snap 
flasks. When sees foundrymen 
making shallow and light castings in 
iron flasks, and a couple of 30-pound 


one 


weights on top of the mold, it’s enough 
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to make Rome howl, yet this is en- 
tirely true of the practice in this part 
of the country. 

This is a matter worthy of the at- 
tention of brass foundrymen, as it is 
beyond question that at least 50 per 
cent of tub molds could be made in 
snap flasks successfully, and with econ- 
omy. 

To carry economy further, the use 
of carded patterns on repetition work 
coupled with snap flasks very often 
produce results that equal some mold- 


ing machines in speed, and excel them 
in the quality of castings, this being 
explained by the fact that the snap 
molds were hand rammed and facing 
sand was used. 

There are many other peculiar prac- 
tices prevalent in our brass foundries, 
but now that the brass foundrymen 
are getting together it is highly prob- 
able that advancement will date from 
the present, and up-to-date knowledge 
will be spread broadcast for the benefit 
of such brass foundrymen that need it. 


CAST THREAD FITTINGS 


By HeENry B. 


When the request of your secretary 
was received to present at this con- 
vention, the subject of making gray 
iron castings that did not require ma- 
chining, it was stated that foundrymen 
throughout the were much 

While ac- 


ceding to the request, it seemed almost 


country 
interested in the subject. 


presumptuous on my part to ufdertake 
the presentation of such an important 
subject, particularly as your orator’s 
experience in foundry work covers a 
period of less than four years. I have 
been assured, however, of your kind 
consideration and friendly criticisms. 

The principle and method of making 
gray iron castings with threads cast in 
them was evolved by George Cowing, 
of Cleveland, about 1878. The devel- 
opment of castings thus made was co- 
incident with the development of the 
pump industry in which Cowing & Co., 
Seneca Falls, N. Y., were leading fac- 
tors. This method of making castings 
with cast threads was applied to the 
manufacture of pumps where different 
parts were to be screwed together, and 
was employed exclusively by this com- 
pany in its works from the time of its 
inception to the practical abandonment 
of the business. It was found to have 
been a marked point of economy in 
the manufacture of pumps, and en- 
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abled the manufacturers to produce 
superior goods. 

The making of gray iron castings 
with cast threads was for many years 
an incident correlated to the manufac- 
ture of pumps, but since the organiza- 
tion of the Cast Thread Fitting & 
Foundry Co., the making of gray iron 
fittings with cast threads has been car- 
ried to a much higher degree of per- 
fection than had hitherto been thought 
possible, both as to quality and econo- 
my in methods of production. 

Recent tests with a number of these 
fittings screwed together with wrought 
iron pipe having standard gage cut 
threads, the joints having been made 
up without the use of any dope other 
than lubricating oil, showed no indi- 
cation of break-down under a pressure 
of 900 pounds to the square inch. 

Erroneous opinions have existed 
among foundrymen in general regard- 
ing the method of producing castings 
with the threads cast in them, as it 
had been considered by many that it 
was done bythe use of chills, thereby 
producing a hard brittle thread which 
would be liable to break in-making up. 
This method, however, has not been 
employed. 

The method pursued in making 
cast threads in gray iron fittings has 
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been by the use of seamless sand cores 
formed without the fin or rib that is 
usually 


caused by the sections of a 


core box and which require dressing 
off. The thread of 
cores are formed in the sand by the 
use of The dies of 
the thread forming devices are made 
of high grade steel and are subjected 
When 


once made to standard gage they will 


these seamless 


special devices. 


to a minimum amount of wear. 


produce duplicate thousands of these 


seamless thread without varia- 
tion, and being thus made, are perfect- 
ly round. 

The 


joined with the ordinary plain or body 


cores 


seamless thread cores are then 
cores by the use of arbors, and are placed 
in the mold the same as ordinary cores. 
The special mixture and the fineness 
of the sand from which these thread 
cores are made, produce a clean sharp 


The 


employed in uniting the thread cores 


thread in the casting. methods 
with the plain cores are such, under 
improvements recently put into opera- 
tion, as to render it impossible for the 
they 
come at opposite ends of the fitting, 
to be out of alignment. 


threads in the castings, where 
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It has been claimed that the con- 
traction of the metal from the time it 
is poured into the mold until the cool- 
ing of the casting would produce suffi- 
cient shrinkage to render the making 
of cast threads unreliable and variable. 
Such a condition, however, does not 
exist in practice, and is perhaps due to 
the fact that the solid core prevents 
a shrinkage which might otherwise oc- 
cur. The metal in the threads of cast- 
ings thus made is of the same struc- 
ture as that in the body of the casting, 
only having on the surface of the 
thread a thin film present on all gray 
iron castings. This film proves to be 
of great benefit in practice, as it is 
harder than metal where the film is 
cut away, as is the case with standard 
threads cut on pipe. This cast thread 
being standard, true to gage, and pos- 
sessing the hard film of the casting, 
forces the cut thread of the pipe into 
a perfect union. 

Regarding the iron used in making 
gray iron castings with cast threads, 
ordinary foundry practice is pursued, 
care being exercised in the mixture of 
the iron, which, when carried out by 
the usual methods of mixing by analy- 
sis, produces clean, sharp threads. 


A PLEA FOR THE APPRENTICE 


By Wm. GEBB, JEROME, 


The cry of the times in foundry cir- 


cles is constantly and urgently for 
more and better trained molders. 
Where can you begin to more advan- 


tage than with the apprentice? 

Give him instructions not only in a 
line of molding, but in all classes of 
Let 
him learn coremaking; shéw him how 


work that comes to your shop. 


to manipulate the cupola, the brass 


Tact 
Then when your melter or core- 


furnace, in every branch of the 
trade. 
boss is off, give him a chance to try 
his hand in these lines. You have given 


him responsibility in this way, even if 


ARIZONA TERRITORY 


only for a day, and you will be well 
repaid for it. 

The time when all hands laid off be- 
cause the “Czar” of the furnace did not 
show up is past, and there is no foun- 
dry today but that can swing in some- 
one to fill the gap for a time at all 
events. 

I can only reiterate that we need 
more high-class mechanics, and we need 
more all around journeymen. What 
foreman have 
have one of his apprentices 


more satisfaction can a 
than to 
called to manage a foundry somewhere 


and to have him unhesitatingly accept 
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the responsibility and succeed. What 
foundry owner, though he may miss 
his foreman sorely at first, but that is 
pleased at his employe’s success, if he 
but him in 
probity. 

So our watchword should be, educa- 


leaves friendship and 


tion all the time an’ everywhere. It 
is only a question of time in any shop 
when attention to the intellectual side 
of men whatever the post they fill, will 
amply repay itself in better results, 
greater loyalty, and lasting benefits to 
the community. 


THE DESIGN AND CONSTRUCTION OF 
FOUNDRY BUILDINGS 


By Geo. K. Hooper, NEw York 


The foundry business has become 
so specialized and such rapid strides 
have been made in the elementary 
knowledge of the methods and require- 
ments of manufacture that it is diffi- 
cult to make any general remarks on 
the subject of foundry construction. I 
will, however, endeavor to describe’ 
some of the plants which I have de- 
signed and which comprise foundries 
devoted to the casting of the smallest 
forms of large with practi- 


cally no core work, to the most special- 


sections 


ized shops using machines almast ex- 
clusively. 

For plants engaged in heavy work I 
have made designs in two ways. In 
one instance, owing to the form of the 
site and the location of the railroad 
tracks, it was found advisable to place 
the stock house and melting equipment 
at one end of the foundry permitting 
all of the other operations to divide 
from that point as a basis. For this 
shop a straight building, three 
bays in width, was built, the second 
bay having been provided with cranes 
of sufficient handle the 
largest ladles, as in this case the work 
was such that the ladle of iron was the 
heaviest thing to be handled. 
rail electric 
stalled in the main and side bays, pro- 
vided with wedges to facili- 
tate their movement from one depart- 
ment to another. In addition to serv- 
ing the foundry these trolleys were 
used for cleaning up and for convey- 
ing scrap, sprues, gates, etc., from the 
foundry to the stock house. 


open 


capacity to 


Single 


travelers were also in- 


suitable 


The melting equipment was in the 
middle of one end of the foundry and 
was separated from it by a brick wall. 
The spouts of the cupolas projected 
through the latter and were adjustable 
so that large or small ladles could be 
filled at any distance from the furnace. 
The brick wall also kept the slag fumes 
out of the foundry and the drop was 
likewise confined, which made the work 
comparatively easy. 
done 
large 
work, on which the temperature of the 
iron could vary considerably without 
the 


of cleaning up 
The 


close to the cupolas, while the 


cored and small work was 


affecting castings, was placed 
where most convenient. It is unneces- 
state that such work as re- 
quired the use of cranes was done in 


the middle bay. 


sary to 


Cleaning Department. 

The cleaning department was located 
at the end of the building opposite the 
cupolas, partly in the center and partly 
in the side bays, the design being such 
that as the foundry increased its out- 
put the building could be increased in 
length and the cleaning equipment 
moved along to provide additional 
molding space. With the growth of the 
plant in view, mills, grinders, and the 
sand blast machine were placed as far 
down as possible, that they need not 
be moved until the second extension 
The con- 

that the 
waste material could be moved out of 


to the foundry was made. 


tour of the site was such 


the side and erid of the shop for filling 
purposes. 
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Owing to the peculiar location of the 
tracks, the stock 
placed across one end of the building 


railroad house was 
and the track was extended up to the 
charging floor, making it possible to 
unload 


several carloads of coke and 


iron on to this floor. The space under- 
neath the trolley was utilized for the 
storage of iron, coke, sand, fluxing ma- 
terial, etc., and the whole was enclosed 
by a like building which contained a 
single rail electric traveler for handling 
material to the cupolas and the foun- 
dry, and which connected with the trol- 
leys in the latter. 
Main Building. 

The main building was of steel 
frame construction, with brick curtain 
walls, and was provided with a wooden 
roof covered with roofing and 
with large, wooden frame sliding sash 
The floor of the foundry 
consisted of molding sand laid on fill- 
ing, although no pit work was done. 
Ventilators with tilting sash operated 
from the floor extended practically the 
width of the center bay, and 
there skylights, 


slag 


windows. 


while 
were no sidelights 
were depended upon for all of the il- 
been 
possible for this 
Large galvanized iron ven- 


lumination, the windows having 


carried as high as 
purpose. 
tilators were placed in the roof at every 
other bay, to provide for the circula- 
tion of air when not pouring and in in- 
clement weather. 

The foundry was about 350 feet long, 
and if it were increased in size to make 
other melting equipment necessary, the 
cupolas would be installed at one side 
sufficiently far down 
distribute the according to the 
varying classes of work to be poured. 
It is not probable, however, that this 
will be done, as there seems to be no 
reasonable limit to the distance which 
a ladle of iron for heavy work can be 
carried. 

Foundry for Machinery Castings. 

A foundry of another type for the 
production of medium and large ma- 
chinery castings, with a fair proportion 
of cored work, was laid out partly in 
accordance with the contour of the site 
on which it was located, due 


to conveniently 
iron 


regard 


being given to the location of the rail- 
road tracks. This foundry was of the 
usual three-bay type, having one large 
center bay and two smaller ones on 
either side. The _ stock 
placed at one side of the property ad- 
jacent to the railroad track and con- 
tained all of the raw materials except 
the iron, which was carried in the 
yard commanded by a crane. The stock 


house was 


house has an elevated track extending 
through it, that all supplies could be 
dumped by gravity from the cars in 
which they were received and there- 
after conveyed under cover into the 
foundry. This stock house need not 
darken the side of the foundry which 
it adjoins, since it can be located far 
enough away to permit the placing of 
windows down to a level about seven 
feet above the floor, with a light well 
at least twelve feet wide. In any event 
it makes little difference whether the 
light is somewhat obstructed on that 
side, since the melting equipment oc- 
cupies some of it, and with a foundry 
for this class of work there are core 
ovens, drying ovens, sand mixers, core 
storage, coremaking, and other depart- 
ments which do not require much light, 
while others can be suitably lighted by 
skylights. 

The coke is raised to the charging 
floors on cars by means of a plunger 
elevator, while the iron from the stock 
yard is carried by a single rail traveler 
directly on to the charging floor. 

Both the melting and cleaning de- 
partments are fixed points in this 
stock 
from 
these departments, and additional melt- 
placed in the 


scheme, the foundry with its 


house and yard growing away 
ing equipment can be 
side bay if required. 
Cleaned castings are stored in a yard 
or building at right angles to the foun- 
dry, communicating with the machine 


shops. As there is considerable core 
work a large amount of refuse has to 
be elevated by cheaply built conveyors 
to a set of overhead bins, discharging 
into cars or wagons. 

Since a foundry of this type will have 
some pit work, the flooring will naturally 


consist of sand to a considerable depth 
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with brick or concrete floors in the clean- 
ing department. The cleaning floor space 
will absorb some of the molding room 
as the foundry is extended, but other- 
wise this department will not be dis- 
turbed. 

This type of plant presupposes a large 
establishment divided into departments, 
castings being made at the option of the 
foundry rather than in response to some 
demand from the machine shops. This 
plant is to be built with masonry walls 
having a wooden roof covered with slag 
or gravel, wooden window sash, partly 
sliding and partly tilting, large monitor 
with tilting sash, galvanized ventilators, 
core room partitions fire proof, and with 
floors in front of the drying ovens and 
the core room of concrete construction. 

Foundry for Chilled Castings. 

Another type covering several classes 
of large work is designed to grow in two 
directions, being devoted to a large 
amount of chilled work. The melting 
equipment, including air furnaces, is lo- 
cated in the center of the building, and 
the space immediately in front is occu- 
pied by the ladle and chill storage and 
ladle mending departments. Inasmuch as 
the molds for the sections made in this 
plant are cast on end, a proportionately 
greater tonnage can be secured from a 
limited floor space, as compared with a 
plant where floor molding is done ex- 
clusively. Considerable room is required 
in a shop of this kind for handling 
ladles. Separate power cranes are also 
required for each pit and liberal head 
room is necessary. The floor about the 
pits in front of the drying ovens should 
be made of concrete. The growth of the 
other end of the plant devoted to the 
production of general castings will be 
similar to that of the large .foundry al- 
ready described. 

Arrangement of the Plant. 

A plant of this kind may be divided 
into three or more bays, the furnaces be- 
ing so located that they are accessible 
to the main bay cranes. The stock house 
and iron storage may be located as pre- 
viously explained. The charging floor, 
on account of the cupolas necessary to 
supply all of the mixtures required, 
should be served by an overhead crane 
which can carry large pieces of scrap 


and carloads of pig iron to any cupola or 
furnace. 

While the area required per molder in 
lighter gray iron work may be as great 
or even greater than in heavier work, 
the tonnage handled is proportionately 
much = smaller. Frequently no _ over- 
head equipment is required, tracks or 
trucks being amply sufficient for hand- 
ling the iron. Certain floors may require 
comparatively large amounts of iron and 
separate handling appliances, but in gen- 
eral the buildings will be divided into 
bays, with the melting done at one end 
or one side and the cleaning department 
directly opposite. The pickling depart- 
ment should be located away from the 
natural line of growth so that extensions 
will not disturb this department. For 
this class of work the core room can be 
established at a distance from the foun- 
dry and it is not essential to have it 
directly in or adjacent to the foundry 
building. 

The stock sheds and iron storage 
should, of course, be convenient to the 
melting department and the overhead 
crane is not essential to the iron yard. 
Tracks and cars connecting with the ele- 
vator are as economical as a yard crane, 
when all of the handling is considered. 
A separate building should also be pro- 
vided for the storage and repair of 
molding machines. 

In a foundry of this type it will be 
found necessary to insta!l light overhead 
travelers which can either the 
molders or the machines and which, in 
any event, can handle the iron. Consid- 
erable space is also necessary in a plant 
of this kind for stacking flasks, as it is 
not practical to have a large flask yard 
or to build a separate structure for them. 
Galleries can be used very well as stor- 


serve 


age room. 
Plants Equipped for Special Work. 
Foundries equipped with machines for 
special work will next be considered. 
They can be built several stories in 
height with a foundry on the upper floor 
and the other departments underneath; 
or where there are a number of foun- 
dries in a group, the buildings should 
be two stories, with a foundry on the 
top floor. The various foundry build- 
ings should be located so as to conveni- 
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ently receive their 


stock 


supplies from one 
their from an- 
other, with a pattern storage and repair 
department over one or the other of 
these The should 
be designed with sufficient head room in 


house and cores 


buildings. buildings 


the lower story to 


tumbling mills 


accommodate large 
with a platform over 
them for suitably distributing stock, the 
mills being high enough to dump their 
contents either into barrels or onto con- 
veyors. A floor should also be provided 
for the foundry with a frame for a suit- 
able grating through which the sand can 
be dropped and on which castings can be 
piled after shaking out. 

The should sufficient 
strength to support travelers for carry- 


roof have 
ing the molds and iron, and all bracing 
as far 
as possible to provide for conveyors for 


should be kept above the trusses 


handling sand to the molding machine 
hoppers. The should he de- 
signed with a stiff lower 


trusses 
chord and 
should be of such form that the appa- 
ratus may be fastened to it anywhere 
without punching or drilling. A dura- 
ble floor can be made of paving brick 
laid on planks with a cushion of sand, 
the planks having previously been cov- 
ered with a waterproof material to pre- 
vent dry rot. A floor of this kind can 
be changed for any purpose more easily 
than one of steel or concrete and is fur- 
thermore much lower in first cost. 


The dropped through 
chutes in the floor to the mills below, 


castings are 
where the sorting, cleaning and grind- 
ing 2re done, although a certain amount 
of sorting can be done on the foundry 
floor by judiciously locating the ma- 
chines on similar work. 

Continuous Work. 

Plants for highly specialized work, in- 
volving carriers for handling molds, 
flasks, castings, etc., will next be con- 
sidered. There are two types, one with 
the building stories in 
upper 
floor, while the other has the carrier and 
the other 


floor. 


two or more 


height, with a carrier on the 
departments on the ground 
The price of the real estate and 
the size of the cores largely govern the 
design of a plant of this kind, as the 
output is large in volume and must be 


handled by conveyors, and there is little 
advantage in the use of gravity. 
I have built plants of both types and 


have found either well suited for the 
work for which it was planned. In one 
case the core room and core storage 
were located so that the cores for all 


classes of work could be placed on the 
carrier with a minimum amount of hand- 
ling and each car of the carrier brought 
a fresh core to replace the one taken 
away. All including the 
cleaning room, were on the ground level. 
Such a plant requires a large amount of 
light and ventilation and w:ndows and 
skylights are placed 


departments, 


wherever possible. 
The floors are preferably of concrete, as 
practically no sand collects upon them 
while the 
flasks are in motion on the carrier, there 
is little danger of spilling or splashing 
iron. In another plant producing very 
small castings the carrier was placed on 
the second floor and the finished sections 
were delivered by means of a conveyor 
through a separator and cooling tank to 
a continuous cleaning apparatus on the 
first floor. The were handled in 


and as the pouring is done 


cores 
trays. 

The roof of such a foundry should be 
very heavy and substantially braced in 
all directions, as it must support consid- 
erable overhead conveying apnaratus for 
the handling of sand with concentrated 
loads at various points where the sand 
happens to be located. The floor should 
be of brick or concrete, preferably the 
former, for have al- 
There are no great floor 
but a complicated 
flooring system is usually necessary on 
account of 


reasons which I 
ready given. 
carriers, 


loads with 


many conveying devices 
In the construction of 
with or 
without steel columns for supporting the 
trusses, have been used. 


which are used. 


buildings brick walls, either 


Types of Construction. 


There are other forms of wall con- 


struction from which choice can be 


made, such as reinforced concrete, con- 


crete plaster on wire lathe, concrete 
blocks, terra cotta hollow blocks with 
or without steel reinforcing _ stfips, 


brick, corrugated iron, and wood. The 
last two are rarely used at present, wood 
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being objectionable on account of the 
fire risk, and corrugated iron in view of 
its short life. Of the other materials 
the question of relative cost is a large 
factor, and a suitable selection must be 
made to fit the case in hand. 

I have always presented plans of all 
my buildings to the reinforced concrete 
compete 
with the other forms of construction, but 


contractors, that they might 
I have not yet been able to secure a bid 
or to have a building built as cheaply by 
them as from other materials, and when 
I say this I accord due appreciation to 
the question of insurance, as locality and 
contents are considered by the under- 
writers as well as the type of the build- 
ing. 

I am somewhat opposed to reinforced 
concrete on account of its lack of what 
I term “manufacturing elasticity,” since 
it does not adapt itself very well to 
alterations and extensions which are 
constantly being made in plants devoted 
to foundry work. Brick, concrete blocks, 
and hollow tile are the most adaptable, 
brick probably being more so than any 
of the others. Considering the present 
price of brick, no saving can be effected 
by the use of the other two forms of 
covering, although in the large foun- 
dries to which I refer, the weight of 
the steel can be maintained at the mini- 
mum by the use of hollow tile above the 
windows. 
hollow tile 


For interior partitions 


makes a firm, cheap wall. Concrete 
plaster on wire lathe, expanded metal, 
or galvanized netting usually requires so 
much supporting steel that it is quite ex- 
pensive and practically costs more than 
brick and does not possess the advan- 
tages of the latter. 

Steel roof trusses should be carefully 
designed so that they may be conveni- 
ently reached with cleaning and _ paint 
brushes, esnecially in foundries of the 
continuous type, where  cons-derable 
vapor arises from the cooling sand. The 
trusses and columns should be carefully 
and thoroughly painted. Roofs are 
cheaply constructed of wood, with slag 
or gravel covering. This covering is 
favored in view of its low first cost. as 
against slate, tile and special forms of 


reinforced concrete. I have had only 


one disastrous experience with a roof of 
this kind and that was due to the fact 
that the sprinkler system had not yet 
been connected. 

Windows except where there is an ex- 
posure, are generally made with wood- 
en frames, glazed with factory ribbed 
glass and should be fitted to tilt, thereby 
securing the greatest possible opening. 
There was at one time a craze for mak- 
ing walls almost entirely of glass and 
steel. These buildings, however, are dif- 
ficult to heat in winter and to ventilate 
in summer, while the glare of the direct 
sunlight is most unpleasant. Many 
plants of this kind have adjusted cur- 
tains to the windows: and have glazed 
portions of the windows and in some 
cases large sections have been removed. 

A build:ng wall containing 50 per cent 
of window space wi!] usually be very 
completely lighted for any width of 
structure and in any event passages and 
storage denartments can be placed in the 
darker sections. 

I am an advocate of metallic bars and 
ribbed glass for skylights, and in con- 
tinuous foundries where a large amount 
of vapor is present a copper bar is cheap- 
est in the end. 

All of the floors I have described have 
been used successfully, but there is one 


type that I have not referred to and 


rT} 
which is built of ordinary brick, with 
rails laid thereon, over which the flasks 
of the machines can be moved as the 
case may require. The rails should be 
laid down on sleepers in a sub-base of 
concrete, if this floor is on the ground 
level. The floors of the charging de- 
partments should be made of steel plates 
without tracks or in fact any ridges of 
any kind to interfere with the free 
movement of trucks and the use of shov- 
els or forks. 
fairly high so that a man may work con- 


The cupolas should be set 


veniently under them and to facilitate also 
the handling of ladles of various sizes. 
This is especially a desirable feature for 
continuous foundries where a ladle res- 
ervoir is provided with a skimming de- 
vice which is located between the cupola 
and the pouring ladle. 

The charging’ door I usually make very 
large, with a heavy cast iron curb, that a 
truck of scrap or coke may be run right 











66 TRANSACTIONS AMERICAN ‘'FOUNDRYMEN’S ASSOCIATION 


up to it and dumped in. The opening is 
best protected by a wire screen raised 
and lowered by counterweights. The in- 
stallation of spark deflectors depends 
somewhat on the location. 

I sincerely hope that some one will 
soon devise a practical cupola blast reg- 
ulator. I have some ideas on the sub- 
ject myself, but have been too busy to 
develop them. 

Depending on tke work, I adv-se from 
11 to 14 feet above the tuyeres as the 
proper height of the opening in the 
cupola for economical and rapid melt- 
ing. After considerable experience with 
tuyeres of various types, I still adhere 
to the old-fashioned square box tuyere 
as being the most reliable and efficient. 
Blowers vary in accordance w-th the 
service they are to render, my prefer- 
ence being for a positive blast blower 
for cupola work, with independent en- 
gine or motor, as circumstances may dic- 
tate. The motor should be provided 
with a speed regulator to control the 
melting, the latter being imperative for 
continuous practice. For air furnaces the 
centrifugal blower seems to be_ best 
adapted, a simple unloading device being 
sufficient for its regulation. It is, of 
course, needless to say that the larger 
the fan within reasonable limits, the 
smaller the consumption of power. 

I also advocate the slagging of the 
iron as the melting proceeds, and the 
tonnage of the heats will naturally indi- 
cate whether or not a special conveying 
apparatus should be used for handling 
this slag. A wheelbarrow is, of course, 
the simplest device. 

Raw Materials. 

The coke should be kept under cover 
and handled as little as possible. Scrap 
should be handled according to its na- 
ture, as no single method will answer for 
all grades, although the magnet seems to 
be more adaptable than any other method. 
A system of handling pig iron will de- 
pend upon the amount consumed, Small 
quantities for small cupolas which must 
be broken can be handled more cheaply 
by common labor, while large tonnages 
offer a prolific field for the use of a 
magnet and adds considerably to the 
storage space. I have yet to be convinced 
of the value of a cupola charging ma- 


chine. Storage yards for charging ma- 
terials should be served by an overhead 
crane and industrial tracks should be 
used as little as possible. 

Plunger elevators are best adapted for 
charging floor service. Whether the ma- 
chine should operate directly by hydrau- 
lic pressure or with some elastic medium 
interposed between the water and the 
source of power will depend largely upon 
conditions. In large foundries and es- 
pecially for continuous work, I usually 
provide a speaking tube between the 
melter and the charging floor that the 
chargers may supply coke in accordance 
with the demand for iron from the floor. 
From this you can see that the melting 
ratio is of comparatively little import- 
ance in this work, when compared with 
the cost of a completed mold. Fre- 
quently the core alone costs several times 
more than the coke employed in melting 
the iron. 

Cranes. 

For handling large flasks I prefer a 
locomotive crane, as it gives the greatest 
flexibility with the least expense. The 
practice of running an overhead crane 
through an opening in the end of the 
bu.lding is very expensive and unsatis- 
factory, requiring as it does expensive 
building construction. It is furthermore 
impossible to keep tight against the 
weather while the flask yard is limited to 
the space directly in line with the crane 
runway and generally in line with and 
obstructing the growth of the foundry. 
By the use of the locomotive crane a 
site of any shape can be utilized and the 
crane can enter the foundry at almost 
any point. As it is operated by steam, it 
can be driven independently of the plant. 
For indoor flask storage, trucks and 
elevators provide suitable and convenient 
means for handling. 

Belts of a liberal size with bucket 
elevators are best adapted for handling 
sand when it is to be delivered to the 
various parts of the foundry mechani- 
cally. Belts may safely be used for re- 
ceiving hot sand dumped out of flasks, 
though containing many sprues, much 
shot and chaplets. 3elts also may be 
used for handling flasks in continuous 
work even though they are hot and of 
considerable weight. I also advocate 
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sand riddles with bronze wire, as it lasts 
Wood 
or reinforced concrete is the best ma- 
hoppers, 
troughs, etc., while all the advantages 


longer than iron, steel or brass. 


terial for sand conveyor 


are in favor of wood. 
Continuous Systems. 


In designing continuous systems, 
whether wholly or partly automatic, care 
should be taken to keep the various 
operations independent of each other 
that any interruption to any one may 
not affect the others. The efficiency of 
this method of producing castings de- 
pends largely on the care given to this 
feature. I have known of some who 
have failed entirely as a result of the 
too close adjustment of the various 
operations, whereas a little room between 
them would have made the plant a suc- 
cess. 

Core rooms naturally depend on the 
nature of the work. For large and irttri- 
cate work they should be located in the 
foundry, while others can be placed in 
separate buildings and can deliver the 
cores to the foundry on conveyors and 
can later be distributed by boys. For 


making cores of moderate size to be 
handled in dryers, I advocate that the 
benches should be so spaced that the 
oven cars can operate between them, per- 
mitt:ing the finished cores to be placed 
directly on the cars and when filled they 
can be run directly to the ovens over 
suitable tracks. After the cores are 
baked the cars can be delivered to the 
core storage room, thus obviating un- 
necessary handling. 

For cores of large or moderate size 
I prefer an oven which has a long arch 
at the bottom with fire and combustion 
chambers underneath and the heat thus 
radiated will circulate through every 
part of the chamber. For small cores 
I had devised an oven heated by oil or 
gas containing a conveyor. Learning 
later that the same could not be patented 
owing to a previous right on a continu- 
ous baking machine, I lost interest in the 
same. A plant which I built has eight 
of these in operation, using oil in con- 
junction with waste heat from the mal- 
leable annealing ovens. 

When cranes and tracks are used, care 
should be taken to prevent points of 
congestion at meeting or transfer places. 


SOUND CASTINGS 


By Davip SPENCE, FRANKLIN, MAss. 


There is at present a great demand 
for castings for printing machinery and 
tools, and being actively engaged in 
that line, I have made an effort to de- 
velop details in practice which have 
given most excellent results. Thus the 
matter of a little gate enables me .o 
get out castings of printers’ rolls, clean 
and sound, with no loss, while formerly 
the percentage was very high. 

When I first worked in the foundry, 
the method in vogue provided for the 
use of a storage catcher on the mold, and 
to run castings with a small gate using 
a large basin to hold the iron. This 
was very good. Later came the needle 
sprue system which was a step far in 
advance of the old way of bringing the 
work sound and clean. 


Now that we have a variety of patent 
gates, each good in its way, we can get 
printers’ rolls and gear blanks as sound 
and clean in green sand as if made in 
loam or dry sand. 

While in Chicago, I called on a firm 
using many gear blanks and was asked 
to guarantee the defective work down 
to 5 per cent. I did it, and out of an 
order of 300 gear blanks of various di- 
mensions, less than 5 per cent were 
defective. These were all made by 
running them on the hub, with four 
small spindle gates and a large basin 
running across the flask. The iron used 
was hot and fluid. I always advise the 
use of iron not too hot nor too dull, 
but preferably the hot. The molder has 
his part to play also to get good sound 
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castings. That part is to make a good 
clean mold, well vented, so that the 
removal of the gases may be readily 
accomplished. The molding sand 
should be good and open with not too 
much loam in it. 

For facing for printers’ and laundry 
rolls I use five parts molding sand, one 
part fire sand, and one part of sea coal 
with a little flour. This all mixed to- 
gether and dampened with stale beer 
or molasses water and gives fine re- 
sults. 

The iron used should be low in sul- 


phur, close grained, and a small per- 
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centage of car wheel scrap should be 
added, as well as high silicon iron to 
insure the proper softness. The mid- 
dle of the heat is where I prefer to 
take the iron for this special work. 

For the last 25 years I have given 
considerable thought to the subject of 
mixing iron for foundry work, and 
must say that at our conventions I 
have always found some valuable points 
along these lines. We are doing much 
in this quiet way for the thinking man 
of the foundry, and I need not tell you 
that we need thinking men in this in- 
dustry, as well as in any other branch 
of manufacture. 
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PRESIDENT’S ADDRESS 


sy W. H 


Gentlemen—I count it an honor to be 
able to preside at this, the twelfth con- 
vention of the American Foundrymen’s 
Association. The eleven years of life of 
this association coincide with eleven 
years of progress in the American foun- 
dry industry. I cannot properly eulo- 
gize this organization for the part it has 
taken in the wonderful advancement in 
this important branch of the iron trade. 
I can say no more than that progress in 
the American foundry began with the 
birth of the A. F. A. and that the de- 
velopment of “Ye ancient” to our mod- 
ern foundry has been largely due to the 
enlightening influences of this associa- 
tion. We have but to think of one of 
the many lines in which the foundry 
has advanced; then go back in the pro- 
ceedings of our association and find that 
it began with a question or a suggestion 
of some member at one of our meetings; 
it was later made the subject of a paper 
and discussion; then offered to a com- 
mittee for study and report; and finally 
given to the foundry industry in our 
journal. ; 

Foundry Metallurgy. 

For example, foundry metallurgy was 
among the earliest subjects brought be- 
fore our association for discussion, and 
our proceedings contain papers which 
have proved of inestimable value to 
foundrymen in the development of this 
branch of foundry practice. 

The foundrymen began with experi- 
ments on the effects of silicon on iron, 
its influences were studied and the re- 
sults were explained at our meetings. 
Differences of opinion were frequently 
manifested, but the knowledge gained 
proved of great benefit to foundrymen. 
Experiments and discussions soon 
brought out the fact that silicon was 
but one of several elements which ex- 
erted a marked influence on cast iron. 
This led to a study of the effects of other 
impurities, and has resulted in the de- 
velopment of foundry metallurgy into an 
exact science. 

There is no longer any excuse for the 
uncertain hit or miss methods formerly 
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used for in mixing foundry iron. Our 
proceedings contain material, which, if 
intelligently applied, should allow the 
foundryman to shake off the shackles 
which bind him to the ruts followed by 
his forefathers. 

It is a surprise to me that the oppor- 
tunities offered by metallurgy are not 
more universally taken advantage of, as 
the foundry metallurgist. has explained 
many of the problems formerly thought 
unsolvable. Where metallurgy is not a 
success in a foundry, it is due to the 
lack of knowledge of the one who seeks 
to apply it rather than to any defect in 
our present knowledge of the science 
itself. f 

Standardized Drillings. 

In order to aid the foundry chemist 
to obtain uniform results, this associa- 
tion developed a series of standardized 
drillings of cast iron which have become 
the arbitrator in nearly every laboratory 
in America. While these drillings are 
now under the Bureau of Tests of the 
United States government, their incep- 
tion and preparation resounds greatly to 
the credit of our association. 

Standard Methods for Analysis. 

Hand in hand with the work of stand- 
ardized drillings has gone the work of 
standard methods for analysis of iron. 
Started some years ago, the work has 
since been in the hands of our metal- 
lurgists. After four years of hard and 
painstaking labor, their committee has 
at last succeeded in placing before our 
association a series of standard meth- 
ods. Their adoption, for use in cases 
of dispute, will greatly aid in preventing 
dissension between the buyers and sell- 
ers of pig iron. The secretary and com- 
mittee have worked arduously for the 
association and deserve great credit for 
their results. 

Standard Methods for Testing Cast 
Iron. 

The work of this association formed 
the basis for the standard methods for 
testing cast iron adopted by the Amer- 
ican Society for Testing Materials. The 
data published in connection with this 
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work, in our proceedings, is of itself 
an encyclopedia on cast iron, giving, as 
it does, the analysis as well as the 
strength of a large number of character- 
istic irons. It is to be regretted that 
these specifications have not met with 
more. universal usage; it is possible 
that they do not fulfill the requirements 
of founders and, if this is so, steps 
should be taken to remedy the defects. 
Cast iron will maintain its position in 
the future solely by the intelligent ap- 
plication of some method of testing, 
which will give the engineer an accurate 
knowledge of its strength in the cast- 
ing as it makes up a component part of 
the machine. 
Standard Methods of Buying Pig Iron. 

The work of the association in bring- 
ing about the adoption of standard 
specifications for buying pig iron de- 
serves mention. The old method of buy- 
ing by fracture is rapidly disappearing 
and the modern method of buying by 
analysis is rapidly taking its place, much 
to the advantage of both the buyer and 
the seller. This happy condition of af- 
fairs is largely due to the work of this 
association and the publicity given the 
matter by its proceedings. 
Standard Methods of Foundry Cost 

Keeping. 

We have before us another matter 
which deserves the careful attention of 
every 


foundryman, viz., methods for 


keeping foundry costs. All foundries 
have some method, however crude, for 
ascertaining costs of castings. A care- 
ful study of these methods reveal the 
fact that many of them are not only in- 
complete, but very misleading. The as- 
sociation should assist in the develop- 
ment of some simple system which will 
give accurate costs. This should be a 
foundation, as it were, on which those 
foundries desiring to go into detail could 
build and still preserve the principles of 
the standard method. 

Some system is essential to remedy 
the uneconomical working conditions 
jobbing foundries. 
adopted for 


general ex- 


which exist in our 
Some method should be 
properly distributing the 
pense or burden of a plant so as to en- 
able the foundryman to ascertain just 


what class of work was profitable for 


him to make and what should be left 
for some other to handle. An_intelli- 
gent system would lead to a rearrange- 
ment in bidding on work which would 
cause a much improved condition in our 
jobbing foundries. 

Affiliated Associations. 

This address would not be complete 
without a reference to our Associated 
Foundry Foremen. Its growth has 
rivaled our own association, and the 
results of its formation are very ap- 
parent in a desire on the part of the 
foremen to improve their knowledge of 
foundry matters. I have read, with much 
interest, the accounts of the meetings of 
the different sections, and of the topics 
which they have for discussion. Such an 
interchange of ideas educational 
lines is a healthy evidence of an ad- 
vanced state in our foundries. This as- 
sociation is aiding its members to im- 


along 


prove foundry conditions by intelligent 
consideration of those subjects which 
are of paramount interest to our foun- 
dries. 

Supply Association. 

It is my pleasure to welcome to our 
midst the new affiliation of our foundry 
supply fraternity—‘we always have them 
with us”’—but this year it is in a brand 
new guise. Individually, they have been 
hard to resist, collectively, it behooves 
the foundrymen to beware. Seriously, 
the closer association of the foundrymen 
with those who supply us with materials 
cannot fail to work for the benefit of 
both. Too much credit cannot be given 
to those who have met every demand 
of advanced conditions in the foundry 
with improved materials. The exhibi- 
tion of foundry devices at our conven- 
tion will prove of value, not only to the 
seller, but to the buyer. The latter is 
better able to judge the value of a ma- 
chine for his own work by watching it 
operate, than by seeing it in print or in 
the eye of the sales agent. 

This is especially true in regard to 
the molding machine. Your president 
would venture the prediction that this 
most valuable adjunct to our foundry is 
in its infancy. Conditions are forcing 
the founder to adopt them whether he 
will or not, and the exhibition of the 
most modern types at our conventions, 
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where they may be discussed by foun- 
drymen, will do a great deal towards 
advancing their use. 


Brass Foundrymen. 

We are welcoming the brass foundry- 
men of the country to our meetings this 
year, affording them the benefit of our 
experience, and aiding them to form a 
brass foundrymen’s association. It gives 
me great pleasure to welcome them to 
our meetings, and I trust that Philadel- 
phia will prove as good a father to their 
association as it has to the American 
Foundrymen’s Association. 


Foundry Education. 

Education is the keynote of our or- 
ganization; there is a decided interest 
prevalent at the present time in foundry 
education. Our organization should 
therefore be in the forefront of this 
movement. Many papers upon educa- 
tional subjects have from time to time 
been read before this association and 
different projects have been discussed 
for establishing foundry schools. 

The association has a committee on 
technical schools which has acted in 
conjunction with a Pittsburg Foundry- 
men’s Association committee ‘in regard 
to a foundry course at the Carnegie 
Technical Schools in Pittsburg. 

Five instruction papers have been pub- 
lished by the A. F. A., and more are in 
process of completion. These papers are 
elementary and are intended to give 
general instruction in different branches 
of foundry practice. 

Aside from the above, this associa- 
tion, by its papers, discussions, commit- 
tees and exhibits acts as a general edu- 
cator to the American foundry. 

It would, however, seem advisable 
that this association take a more 
active part in shaping the educational 
sentiment so active at present. The 
question is complex, and it is not my in- 
tention to discuss it to any extent in 
this address. I shall rather point out 
what has been frequently overlooked, 
viz., that no one course would cover all 
the ground referred to by those dis- 
cussing this question. The classes to be 
educated are technical men for superin- 
tendents, engineers, metallurgists and 
chemists, and industrial men for fore- 


men, molders, apprentices and handy- 
men. 

Three different schools, or courses, 
would be necessary to advantageously 
benefit all of these conditions. Our tech- 
nical schools should so equip themselves 
as to properly teach the first class men- 
tioned. It is obvious that they are not 
at present fitted to do so. It is the duty 
of the members of this association, both 
as an association and as individuals, to 
exert their influence in such a manner 
that technical schools will give more in- 
telligent attention to this important 
branch of industry. In order to accom- 
plish anything of value, the technical in- 
stitutes should be urged to provide in- 
struction by scientifically educated men 
who have had practical foundry experi- 
ence. Courses and équipment should be 
supplied to give a practical as well as a 
theoretical foundry training; such in- 
struction should develop men who, in a 
short time,’ would be able to work into 
foundry superintendents and engineers. 

The education of foremen, molders 
and apprentices presents a different prob- 
lem. In localities where trade schools 
with night courses exist the problem is 
simplified. The value to the student then 
depends entirely upon the instruction 
given. The trade school should teach 
such branches as would aid the fore- 
man to become more proficient, the 
molder to be a better molder and fit to 
assume the position of a foreman and 
the apprentice to master his trade. Lo- 
calities favored with trade schools where 
foundry practice and allied subjects were 
intelligently taught, would soon become 
the supply depot of foremen and super- 
intendents for the country. 

The third school should educate handy- 
men and make them proficient with their 
hands and brains, thus enabling those 
who have been unable to learn a trade 
to improve their condition. Such schools 
are, however, being maintained by other 
organizations and do not come entirely 
under the scope of this association. The 
subject is, however, a vital one to foun- 
drymen and the scarcity of competent 
molders together with the disposition in 
some quarters to restrict the number of 
apprentices make it one which may well 
be borne in mind. 
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Fluxes and Alloys. 
A paper 
Pittsburg association 
called attention to fluxes and alloys in 
a very interesting manner. 
dries are, from time to 
with all kinds of 
provement of cast iron. 


read before tlie 


branch of our 


recently 


Our foun- 
flooded 


quacks for the im- 


time, 


It is not possi 
ble for the foundryman to separate the 
“chaff from the wheat,’ and consequent- 
ly all are generally classed as “bad” for 
lack of proper facilities for determining 
their efficiency. It would seem to be 
within the province of this association 
to have these materials investigated for 
the benefit of our members. 

Permanent A. F. A. Testing Depart- 

ment. 

association needs a 


Our permanent 


department for investigating the prob- 
arising in 


industry. If this 


lems which are continually 


connection with our 
department could be installed in connec- 


tion with one of our technical schools, 


it would be of great value to our assv- 
ciation. Unsolved problems in regard to 


iron could be investigated in an impar- 
Sands, fluxes, 
compounds and __ blackings 
studied and tested much to the 
of the manufacturer and the 
Our 


standpoint, could well afford to main- 


tial manner. alloys, core 
could be 
benefit 
consumer. 
economi> 


foundrymen, from = an 


tain such a department, for it would 
soon be shown that many of the materi- 
als used in our 


foundry are carrying 


much more than a legitimate profit. 
Such a bureau would, of necessity, re- 
quire the financial support of this asso 
that 


conditions 


ciation. It is obvious our present 


dues and financial would not 


warrant such an undertaking. 


The American Foundrymen’s Associa- 
tion. 

The American Foundrymen’s Associa- 

tion stands for educa- 


progress along 


tional lines. Under the guidance of our 
worthy secretary it has achieved a repu- 
tation in America, in England, and on 
strong and prc- 


We, as members, 


the continents as a 
gressive organization. 


certainly owe it to the association to 


maintain this position. 
Soon after becoming president, I as- 
certained the fact that the 


work of the 
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association was hampered by lack of 
funds. The income was entirely depend- 


ent upon the dues of the members; an 
increased membership meant an_ in- 
I have con- 
sequently devoted my term to securing 
members for the and 


about one hundred and fifty have joined 


creased constant revenue. 


new association 


this year. This does not, however, make 
the income of the sufficient 
to increase the scope of its work. 

At the New York meeting the dues 
were reduced from $10.00 to $5.00 per 


association 


year, with the idea that the membership 
would be more than proportionally in- 
This how- 
after many 


creased. was not the case, 


ever, and, consulting with 


members, your retiring president advises 


that the dues be again increased to 
$10.00 so that the association may ac- 
cumulate a fund which will make pos- 


sible a permanent testing bureau. 
Journal of the A. F. A. 

In answer to some two thousand let- 
ters sent out this year in the interest 
of our association, I have had many in- 
quiries as to our journal which has been 
formerly published in various forms. A 
journal would be of great benefit to the 
members of the American Foundrymen’s 
Association, but to publish one with our 
would be out of the 
question. If the dues changed 
back to $10.00 with our increased mem- 


present income 


were 
bership, we should have no trouble in 
issuing a journal which would prove of 
great value. It is very easy to assent to 
the request of your president, vote for a 
journal, and then go home and think no 
more about it until next year. Our sec- 
retary would need the support of every 
member were he again to publish a regu- 
The entire life of this asso- 
should not be bound up in one 
annual meeting. The members should 
be kept in touch with one another by a 
progressive journal. There is more in- 
terest in our work than ever before and 


lar organ. 
ciation 


the time is ripe for a movement which 
will bring a majority of the foundry- 
men of the country into the ranks of 
this association. This can only be ac- 
complished by the united efforts of all 
our members. 

In closing, I desire to publicly express 
my thanks to our honored secretary, Dr. 
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Moldenke, for his proficient and untiring 
efforts in behalf of this organization and 
for his unfailing courteous assistance to 
me during my term as president. 

I wish to thank many of you for kind 
words of encouragement and to urge 
you to be loyal to your next president in 
deeds as well as words. Should he ask 
you to obtain one new member do not 
again ignore the association which has 
done so much for your chosen industry. 

My congratulations to the Philadelphia 
foundrymen, to the Foundry Supply 
Association, and to our secretary, for 
the able way in which they have handled 
the arrangements for this twelfth gath- 
ering. 

I wish personally to express the obli- 
gation of this association to those who 
have so faithfully labored in the pro- 
duction of papers for these meetings. 

Our conventions happily combine 


THE MALLEABLE 


three important phases of foundry work 
—the educational, as illustrated in our 
papers; the mechanical, as demonstrated 
by our exhibits; and the social, as dis- 
pensed by our hosts. Let us, for a few 
days, forget the cares of the foundry 
and freely partake of the educational and 
social feast which is so abundantly set 
before us. 

Fellow members, prosperity has 
brought increased responsibilities in the 
form of vexing problems which are be- 
fore many of us for settlement. Your 
retiring president wishes you all a con- 
tinuation of this prosperity, and he looks 
forward to a future in which the en- 
lightening influences of this association 
shall have permeated the foundry indus- 
try and so broadened the employer and 
the employe that they may meet with- 
out strife on the common ground of 
mutual helpfulness. 


FOUNDRY AS A 


BUSINESS VENTURE 


By Dr. RicHARD MOoLDENKE, WATCHUNG, N. J. 


Hardly a week passes but that I re- 
ceive inquiries regarding the cost of 
establishing malleable . castings plants. 
The answer I have to write invariably 
is: “Unless you have at least five tons 
daily to make—don'’t.” 

When one has_ personally gone 
through the building of a great estab- 
lishment, and has the making of hun- 
dreds of thousands of tons of malleable 
castings behind him, caution is the or- 
der of the day, and unless the quantity 
is sufficient and the deliveries from out- 
side unsatisfactory, it is wisest to buy 





from existing plants rather than to ven- 
ture upon the little known fields of the 
heat treatment of white cast iron, for 
that is what the malleable casting in- 
dustry comes to in the final analysis. 
As a rule the requests for information 
come from those iron foundries which 
get orders for plenty of gray iron cast- 
ings with a sprinkling of malleable, and 


possibly some steel castings also. The 
high price they have to pay outside for 
small lots naturally interferes with their 
legitimate profit, and hence the desire to 
produce for themselves. I believe that 
when the electric furnace is perfected, 
or made commercially possible, that a 
different aspect will be given to the case, 
but at present we have to take things 
as they are. 

The question of embarking into the 
malleable casting business resolves itself 
into a market for the work tobe pro- 
duced, and the location to make that 
work at the lowest cost. It is very rare 
that a location is picked out unless the 
territory tributary to it can support a 
comfortably live malleable plant. 

Those concerns which use a large 
quantity of these castings are the nat- 
ural pioneers for a given region. The 
fact that they can make money where 
they are would be a pretty good guar- 
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antee that they can either save money or 
get their desired deliveries by going 
into the malleable casting business. 
Moreover, their profit as manufacturers 
will carry them over the two or more 
years of loss in starting the malleable 
plant. 

Advantages and Disadvantages. 

To sum up briefly the advantages and 
disadvantages, I give the following: 

(1)—The expanding market for mal- 
leable castings, and the great room for 
the producing 
works, gives a living chance to the man 
to go in the business, provided he under- 
stands it thoroughly. 

(2)—In times of prosperity, plants in 


improvement in most of 


existence, where great caution is exer- 
cised, must turn away large quantities 
of offered work, being unable to pro- 
duce it. 

(3)—The moment the malleable cast- 
ings works are full, deliveries are so 
desperately bad and slow that attention 
is turned directly to new enterprises 
co.aing in. 

(4)—The adaptability of the malleable 
casting to specialties in railroad, agri- 
cultural and hardware lines, is such that 
the beginner has a good chance to suc- 
ceed provided his specialty is good. 

(5)—Where absolutely good material 
is required, it pays the consumer of mal- 
leable castings to go into making these 
himself, provided he has enough ton- 
nage. Only he who knows how easily 
one can slip up on the quality of the 
malleable casting, also knows how often 
this is done, and the customer is not the 
wiser. 

(6)—The malleable product from its 
adaptability to specialties, and compara- 
tively light castings at that, means a pro- 

in quantity of each separate 
Hence it is not a question of half 


duction 


piece. 
a dozen castings, but oftentimes several 
hundred thousand, or in other words 
continuous production, with compara- 
tively well regulated and systematized 
shop cost. 

Now the disadvantages follow from 
the above: 

(1)—The expanding market while 
making room, also leaves very empty 
shops in dull times, for the existing 


plants usually expand with each high 


wave of prosperity and manage to hold 
the desirable customers. 

(2)—Where the work turned away by 
the full plants is taken by the beginner, 
it is at either lower prices, or if at high 
prices, is lost again when these fall. 
The ability of the founder who com- 
mences, to hold customers who may 
have been exasperated elsewhere, or his 
ability to produce cheap enough to cut 
under, or most likely his having a spe- 
cialty which pays the freight, will make 
or break him. 

(3)—The high capital required is a 
great detriment, being about four times 
as much as for the same tonnage in gray 
iron for the works alone. This means 
more than appears on the surface. The 
malleable casting process is intricate, the 
chances of loss great, and it takes fully 
two years to get a desirable class of 
men in the shop, after all the bums of 
the country have passed through it. 
Hence the chances of no profit, if not 
worse, for a long time, which must be 
met and carried until success appears. 
To give an instance, a rough calculation 
of the cost of a shop to produce 50 tons 
of castings daily would come up to say 
$250,000. By the time that shop would 
be actually producing the 50 tons daily 
at a normal shop cost, over double the 
amount of money will have been expend- 
ed. Then, however, with a good mar- 
ket, the shop will pay handsomely. 

(4)—The high grade of skill required. 
While the process as we now know it 
is comparatively simple, we. have to 
reckon with so many factors that an ex- 
pert in malleable castings is a scarce 
article. With the range of composition 
for the iron for various thicknesses of 
the castings very close, a white iron to 
start with, with its double contraction, 
and danger of shrinkage in the interior, 
with the necessity of chills, the limit to 
the size and weight, the expansion in 
the anneal, etc., it is a pretty delicate 
task to turn out large quantities of vari- 
ous classes of castings, and have them 
all high grade. Hence the high salaries 
the important men must be paid, and 
the eternal vigilance required in the 
works. It must be remembered that your 
day’s work goes into the anneal, and 
you do not see it for a week. Thenext 
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day’s work the same, and hence a mis- 
take in the temperature of the ovens, and 
you have ruin for possibly a week be- 
fore you find it out. I remember the 
slipping off of the night annealer to a 
nearby speak-easy, with the increase in 
the natural gas pressure just at that 
time, which meant thousands of dollars 
of damage for two or three hours’ in- 
attention. 

(5)—The fierce competition that is met 
with. This is queer but nevertheless the 
case. In spite of all the troubles the 
malleable casting man has to contend 
with, he makes himself more by cutting 
his competitors’ prices, until all have 
very little left. This is primarily the 
case, because to run a shop successfully 
and to hold an expensive organization, 
everybody must be busy. The first aim 
therefore is tonnage, to keen the shop 
producing at maximum capacity all the 
time, practically regardless of ‘prices 
sometimes. Hard times drop prices in 
the malleable shop far quicker than in 
the gray iron establishment. I remem- 
ber the time when castings were sold to 
the railroads at a shade less than two 
cents a pound, delivered. ,When it is 


remembered that malleable castings 
ought to bring a cent a pound more 
than the corresponding gray iron work, 
it will be seen what a new man is up 
against in starting when prosperity is 
on the wane. 

The further reason for this fierce com- 
petition is that nearly everybody in this 
line has a specialty or several of them, 
which sell under patents and for as 
high a price as the community will 
stand. Hence this velvet can cover a 
deficit to keep the rest Of the works in 
operation. This, of course, is hard on 
the man who has no _ specialty, and 
hence again, the necessity of having 
abundant capital until such a specialty 


is found. 


To sum up then; with a good special- 
ty or a number of castings used in the 
manufacture of well paid for articles, 
and a sufficient daily tonnage, it is good 
policy to’ go into the malleable casting 
industry as a business venture; but with 
less than say five tons daily safe, and 
with insufficient working capital, and 
men not thoroughly trained in this line, 
it is better to let it alone. 


FOUNDRY DESIGN 


By F. A. CoLEMAN, CLEVELAND 


A foundry is a machine composed of a 
number of parts, each part having a cer- 
tain duty which should be performed in 
harmony with the other parts. This ma- 
chine should be housed in _ buildings 
erected to suit the machine. 

Raw materials are received or fed into 
the machine at certain places and the 
output is finished castings. We think 
this statement covers the foundry propo- 
sition; if it does, we are led to believe 
there are some peculiar methods em- 
ployed by many foundrymen. 

A foundryman desiring to buy an en- 
gine does not go to the engine builder 
and ask for an engine large enough to 
fill a building 30 x 40 feet, but he tells 
him he wants a certain power and type 
of machine. Nevertheless many foun- 


dries start with the size of the building 
and work backwards to the machine they 
desire to house. It is’ this illogical 
method of building foundries. that has 
tempted the writer to prepare this paper 
on “Foundry Design,” not with the idea 
of trying to write a treatise on foundry 
buildings, but of trying to help in the de- 
sign of the foundry machine. 

Many statements made herein will un- 
doubtedly be questioned by foundrymen 
because they will not line up in all cases 
with certain exact and known conditions, 
but general conditions are being discussed 
and necessarily general statements must 
be made; therefore the attempt will be 
made to treat the subject in a very broad 
manner. 

One expecting to enter the foundry 
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business may have a certain fixed sum 
of money to invest and desires to produce 
the best results from this investment; or 
a certain limited piece of property is to 
be used and it is necessary to produce 
the greatest output from the area; or it 
is desired to produce a certain tonnage 
of castings. Ordinarily, any one of the 
above three conditions will explain the 
beginning of a new foundry, and a care- 
ful study will show that in no one of 
them should the building be allowed to 
become the determining factor in the de- 
sign ‘of the machine. 

The writer claims that the buildings 
are drawbacks to the foundry; they keep 
out light, complicate the ventilation, and 
are in the way generally. 

Problems of Foundry Design. 

It seems as if there are but three prob- 
lems to be solved in designing a foundry, 
which may be stated as follows: 


I. Given a certain sum of money, to 


produce the largest and most efficient 
foundry, or 
II. Given a certain area of land, to 


produce the greatest output efficiently at 
the least expense. 

III. Given a output, 
to produce the highest efficiency at the 


certain desired 
least expense. 

The general problem is to produce the 
greatest result with the smallest expense. 
This of course is what all foundrymen 
are seeking to do. 

There are many kinds of foundries, 
and while it is not really necessary in 
name them, 
how 


discussing this subject to 
yet it may be of interest to see 
many different lines of foundry work are 
carried on. 


A classification according to metals fol- 


lows: 
I. Iron. 
II. Steel. 


III. Brass. 

IV. Aluminum. 

I. Iron 
malleable iron castings. 

II. Steel foundries produce acid, basic 
and crucible steel. 

III. Brass foundries produce all kinds 
of alloy castings, of which we may as- 
sume copper as the base. 

IV. Aluminum foundries are almost 
universally a part of brass foundries and 


foundries produce gray and 


produce alloys containing high percent- 


ages of aluminum. 


Classifying according to methods of 


melting and avoiding the unusual or ex- 
perimental methods we have: 


I—IRON— 
Cupola furnaces. 
Air furnaces. 
II—STEEL— 
Open-hearth. 
Converter. 
Crucible. 
III—BRASS— 
Crucible. 
Direct melting. 
IV—ALUMINUM— 
Crucibles. 
Direct melting. 
Classifying as to fuels we have: 
I—IRON—In the cupola furnace 
Coke. 
Coal. 
Charcoal. 
In the air furnace— 
Coal. 


Gas. 





II—STEEL—In the open-hearth— 
Gas. 
Oil. 





Iron melted in the cupola for the 
converter, with cold blast. 
In the crucible furnace— 
Soft coal. 
Oil. 
Gas. 


III—BRASS—In the crucible furnace. 

Coke. 

Hard coal. 

Soft coal. 

Oil. 

Gas. 

In direct melting furnace— 

Oil. 

Gas. 





IV—ALUMINUM—In the crucible farnace— 

Oil. 
Gas. 
Coke. 

Direct melting— 
Coal. 
Oil. 
Gas. 

Classifying according to character of work: 
I—IRON— 

Jobbing—light work. 
Jobbing—heavy work. 
Architectural. 
Hardware. 
Stove plate. 
Soil pipe. 
Water and gas pipe. 
Car wheel. 
Pipe fittings. 
Machinery. 
Electrical. 


II—STEEL-- 
Jobbing. 
Electrical. 
Machinery. 
Marine. 
Railroad. 
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III—BRASS— 
Jobbing. 
Ornamental and art. 

Lighting fixtures. 

Architectural. 

Hardware. 

Plumbers and sanitary supplies. 
Steam and hydraulic. 

Marine. 
Bell. 
Automobile. 


IV—ALUMINUM— 
Jobbing. 
Automobile. 


These classifications are not supposed 
to be complete or exact, but on examin- 
ing them it will be readily seen that 
many of these points enter into the 
foundry design. The foundryman should 
therefore settle a number, of them be- 
fore considering going ahead with a 
foundry proposition. 

Classification of Work. 

The foundryman should determine as 
closely as possible the class of work he 
expects to make and the process he ex- 
pects to use in making it; if the class of 
work to be made is definitely known, 
the problem is simplified; too much im- 
portance cannot be laid upon this fact 
because the foundry can then be de- 
signed to meet known conditions. 

It makes no difference what a foundry 
may make, all foundries have three gen- 
eral operations which are: 

A—Melting 

B—Molding 

C—Cleaning. 

A.—All materials, processes, equipment 
and labor, necessary to produce molten 
metal in the molds are included under 
this head. 

B.—AIl materials, provesses, equip- 
ment and labor necessary to produce a 
form of mold for receiving the melted 
metal come under this head; as cores 
are a part of the mold, core making is 
included. 

C—AIl materials, processes, equip- 
ment and labor necessary to remove ad- 
hering molding metal and excess metal 
not a part of the actual pattern come 
under this head. de 

According to this arrangement the 
melting cost would be the cost of the 
metal in the mold; the molding cost 
would be the cost of the molds and 
cores ready for the metal; the cleaning 
cost would include the removal of the 
rough castings from the mold, making 
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it like the actual pattern and delivering 

to the shipping room; a number of over- 

head expenses would, of course, be 

chargeable to these three operations. 

Automobile and Marine Engine Cylin- 
ders. 

We may assume the case of a foun- 
dryman who desires to make automo- 
bile and marine engine cylinders; he 
either knows from his experience or 
finds on investigation that he can pro- 
duce the best castingS with the air fur- 
naces; this of course determines his 
method of melting. 

He next finds that he can depend, or 
will have to depend, upon the business 
of certain customers, and that it will 
be to his advantage to make the work 
upon some style of molding machine. 

If he builds his foundry upon this last 
assumption, and finds the business comes 
as he expected, then he will get a cer- 
tain output; if he has been wrong in 
his assumption, and he has to resort to’ 
bench or floor molding, then his output 
per molder will be reduced. 

The first assumption would require a 
certain melting capacity per molder, 
while the last would require a smaller 
melting capacity per molder. 

There are of course many points in- 
volved in the output of a foundry, but 
it may be roughly stated that the out- 
put divided by the area will be constant 
for the same line of work. 

There are exceptions to this statement, 
of course. In a brass shop making sani- 
tary work in iron flasks, the molds if 
poured flat may be stacked three and 
four high; if poured on end they can- 
not be stacked and the output of a 
molder will require a much larger area. 

The endeavor is being made to show 
that many things are peculiar to each 
metal and to each method, and therefore 
all these points should be taken up and 
settled as a part of the preliminary 
work. It is admitted, that at times no 
one can determine what should be done, 
but it is to the foundrymen’s interest to 
reduce the elements of the unknown and 
the uncertain as much as they can. 





Foundry Layout. 
It can now be assumed that the foun- 
dryman has definitely decided to- make 
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a certain line of work in a certain way, 
and is ready to design a foundry ma- 
chine which will give him the greatest 
’ output of good castings for the 
cost. 


least 


He should have a map of the property 
showing streets, alleys, railroads, etc., if 
‘ the property is or may be effected by 
; buildings adjoining, these should be 

noted. 

If the area is large and the surface 
is irregular it may be necessary to make 
a typographical survey of the tract, but 
it can be set down as a fact that a care- 
ful study of the property itself will show 
that certain advantages may be gained 
by designing the foundry with reference 
to these property conditions. 

A building 76 x 100 feet may be de- 

2 signed and do very well on a ten acre 
lot, but will be a failure on a lot, 70 
x 100 feet, surrounded by high buildings 
in the city. 

The amount of metal to be melted to 
produce the tonnage of finished castings, 
and the number of molders necessary to 
handle the metal are next determined. 

From this we find the area required 
for the makers, 
areas and 


furnaces, molders, core 


core ovens and cleaning; the 
capacities of the storages for metals and 


fuels are found; the storage of the 


flasks, molding and core sands, etc., may 


a be determined; furnaces, molders, core 


makers, and cleaners supplies should 


have a place and require areas which 


should be determined; pattern and ma- 


chine shops; pattern storage, locker and 


, wash room; closets and urinals; sand 


preparation rooms, shipping room, room 
for holding castings to see if orders are 
office ; 
main office; power plant and laboratory; 


completed; foundry foreman’s 


it may be necessary to consider all of 
these. 
Certain 


space are 


operations requiring floor 


necessary to every foundry; 
some of the things noted are needed by 
and all 


should be determined as closely as pos- 


some foundries, such areas 


sible. 
The 


areas required, and such other informa- 


determination of the various 


tion as is peculiar to each foundry, 


places the foundryman in position to 


start fhe actual layout of the foundry. 





AMERICAN’ FOUNDRYMEN’S 





ASSOCIATION 


Arrangement of Areas. 

The problem now is to make an ar- 
rangement of these various areas which 
will permit of the movement of the ma- 
terials through the various processes of 
melting, molding and cleaning, and de- 
liver the finished castings to the shipping 
room with the smallest amount of labor, 
the minimum amount of equipment, and 
the lowest cost. 

The storages for all materials received 
should be close to a central unloading 


point where they are to be used. The 
first statement is particularly true of 
foundries served by sidings. 

Fuel and metal should be very ac- 


cessible to the furnaces. Sands should be 


convenient to the core room and the 


molding floors. They may be _ passed 
through the sand preparation rooms and 
then be distributed to the core room and 
floors. Likewise 


to the 


the various molding 


the core ovens should be close 
fuel, and the core room located so as to 
serve the foundry without unnecessary 
handling of cores. 
Core Departments. 
In foundries cranes, the 
that the 


cores may be handled from the cars by 


served by 
ovens should be arranged so 
the main bay cranes into place. 

This that the 
cranes load 


does not mean main 


should be used to cars, 
which may be done by core bay cranes. 
It is not profitable to bake large and 
the best 


results are obtained, both in baking and 


small cores in the same oven; 


in fuel saving, by baking bench cores in 


and floor cores in large 


If possible the small core racks 


small ovens 
ovens. 
should be placed on the division line be- 
tween the core room and the foundry 
and accessible to both. 

Charging Floors. 

In the foundries where the charges 
are hoisted, the charging floor should be 
large enough to carry at least one day’s 
supply to avoid shut downs. In heavy 
shops running two or more cupolas side 
by side, they should be spaced so that 
two cranes may serve at the same time; | 
pits should not be located in front of 
the cupolas. 

Provisions should be made for the 


handling of the ladles at the cupolas by 
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small cranes so as not to tie up the main 
bay cranes. 

It is best to pull the heavy and mold 
core cars by haulages independent of 
the cranes; the heavy cranes should not 
be called upon to do all kinds of work, 
which can be better done by lighter and 
cheaper equipment. 

All areas should be regular in form 
and not cut up, posts on columns should 
be avoided and should be kept off the 
molding floors or placed at division 
lines between bays or floors. 

Taking up the form of construction 
best adapted to foundry purposes, it 
would seem that of two types, the one 
which will give the greatest amount of 
light and the best ventilation should be 
the one to adopt. 

Crane loads and roof loads should be 
carried directly through columns to the 
foundations; there is no reason for re- 
quiring the actual walls to carry loads. 

Light and Ventilation. ~ 

Every foundry requires all the light 
it can get and ideal results are obtained 
when there is nothing but glass from 
the sills to the eaves and a continuous 
line of glass from end to end. 

The lanterns or monitors should be 
wide and high; a narrow monitor is 
about as expensive as a wide one and 
not as effective. 

The general form of construction as 
above recommended is so simple and 
good that it does not seem necessary to 
mention it, and yet the majority of foun- 
dries are much more costly and do not 
produce as good results. 

In addition, whitewash or cold water 
white paint are worth many times the 
cost. 

If the foundries will wash the win- 
dows but once a year they should do it 
in October and not in the spring; many 
a foundry can declare a dividend with 
the money wasted on lighting, when 
nature stands ready to do it for nothing, 
if only given the chance. 

Do not, under any consideration, 
build any kind of a foundry to do any 
kind of work with less than 14 feet 
outside walls, a single bay foundry 50 
feet wide should be not less than 16 feet 
high on the sides. 


When floors are to be paved in the 
foundries, good concrete will give first- 
class results. The writer is fully aware 
that the above two statements will be 
very severely criticised. 

Power. 

Foundry power is a question which in- 
terests many. Shops requiring a small 
amount of power in the cities can often 
buy power from the electric companies 
to good advantage; this is particularly 
true when there is a large fluctuation in 
the quantity used. 


The number of producer gas engines 
will increase in the foundries as there 
are many points in their favor; probably 
the majority of foundries use less than 
100 horsepower. The building of suc- 


‘cessful bituminous coal gas producers in 


units as small as 125 horsepower, to- 
gether with the present reliability of gas 
engines, are strong factors in making 
this increase. 


Lockers and Wash Rooms. 

The modern foundries consider locker 
and wash rooms as_ necessary; they 
should be used for washing and dressing 
rooms only, and should be in charge of 
some one at the time the men are going 
to and leaving work. 


The closets and urinals should be lo- 
cated so that it is not necessary for the 
men to leave their floors; the saving in 
lost or loafing time is worth the addi- 
tional cost. 


In the larger plants a room for the 
holding of patterns on their way to the 
foundry is a convenience. Patterns are 
thoroughly overhauled to know that they 
are in condition, with all parts, core 
boxes, etc., accounted for. 


Cleaning Department. 

In foundries running a large number 
of pieces of the same pattern, a casting 
cleaning room has many points in its 
favor; castings are turned into this 
room from the foundry; they are count- 
ed and inspected and any shortage must 
be supplied by the foundry; this avoids 
congesting the shipping room with in- 
complete orders. In shops having fac- 
tories, this room really becomes a store 
house where requisitions from the fac- 
tory are filled. 
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The foundry foreman’s office should 
be located convenient to the foundry to 
give a good view of the plant; in larger 
shops requiring a number of sub-fore- 
men, this is not so important. 


Distribution of Power. 

The distribution of power throughout 
the plant by motors does away with the 
necessity of making the location of the 
power plant a factor in the design of the 
foundry. The pattern shops, flask mak- 
ers’ shop and machine shop are not an 
actual part of the foundry, and while it 
may be necessary to consider them, nev- 
ertheless, the foundry layout should not 
take these into serious consideration. 

The actual foundry provides for melt- 
ing, molding and cleaning; everything 
else which may be necessary is subsidi- 
ary and should give way. 

The writer desires, however, to qualify 
the above statements with reference to 
foundry plants whic’ are designed to oc- 
cupy the entire area of the property, and 
where the greatest output must be se- 
cured from this area. Under such con- 
ditions everything must be considered as 
a part of the whole and it becomes some- 
what a case of give and take between 
the various departments. 

The east with its older foundries and 
closely settled localities has been, in 
many lines of work, forced or led into 
the construction of foundry plants of 
two or more stories. 

The west is beginning to do the same 
thing under the same stress of condi- 
tions; the melting, molding and general- 
ly the core making are carried on on 
the top floor ; cleaning, sorting 
and shipping and other operations being 
done on the lower floors; such foun- 
dries are generally engaged in light work 
only. 

Building Materials. 

Of the materials of construction it 
may be said that brick is mostly used 
with wood or steel framing. Fire proof 
construction is increasing; the foundry 
with its furnaces, ovens, hot metal and 


careless class of employes is peculiarly 
subject to fires; that this fact is recog- 
nized by nearly all foundries is shown 
by the construction of the fire proof pat- 
tern storages. 

Oftentimes the destruction of the plant 
itself during the rush season is fully as 
serious as the loss of the patterns; this 
is true of jobbing foundries where cus- 
tomers generally insist upon the delivery 
of their castings, fire or no fire. 

In small or light shops, floors should 
be planned to give each molder a certain 
area which can be served very readily 
with metal either by trolley system or 
some other method which will take the 
metal quickly and without confusion to 
each area. 

The great need for designing plants 
not only for the present but for the 
future is shown by the large number of 
foundries, which have a main foundry 
and a vast litter of dog houses; many 
foundries are not thoroughly christened 
until they add such a dog house. But 
they are expensive; they break up the 
routine, require extra foremen and gen- 
erally rob the main foundry of its share 
of light. 

The writer believes that the foundry- 
man should thoroughly study his plans 
on paper; each problem has an answer 
which can be more cheaply worked out 
on paper than on the ground. 

It should be remembered that profit is 
the ultimate end; profit produced by 
making good castings at a low cost. 

The fixed charges should be kept 
down. Bad design resulting in the ex- 
pensive handling of materials means 
useless fixed charges, limited output and 
of course too high a cost. 

Many an expensive investment in 
equipment or makeshifts could have 
been avoided in many foundries by the 
proper designing of the original plant. 
Many foundrymen now keenly realize 
that what appeared like a saving in con- 
struction has resulted in a heavy cost 
for operation. 














NICKEL IN 


By Jas. F. Wess, 


In reporting on the tests authorized 


by 


submit 


this association last year, I beg to 


the made 


test 


following results: I 


twenty bars, ten with the nickel 
added and ten without, all from the same 
ladle holding 1,400 pounds, and of good 
hot iron. Nickel thermit was put into 
the bottom of the hand ladles, the aim 
being to get varying proportions of nickel 
into the metal and then to note results 
of the tests. 

The determinations were made by H. 
E. Smith, of the Lake Shore railroad and 
are presented herewith: 

Table I. 
Physical Tests. 


Cast Iron Test Pieces from Elkhart, 


Ind. 

Diameter, Cross Breaking Modulus of 
Mark. inches. weight. Deflection. rupture. 
1N 1.25 3,000 0.11 46,870 
1N 1.24 2,970 0.09 47,520 
2N 1.24 2,510 0.08 40,160 
2N 1.26 2,820 0.10 43,010 
3N 1.26 3,000 0.10 45,760 
3 N 1.25 2,690 0.09 42,020 
4Nn 1.26 3,130 0.09 47,710 
4N 1.23 3,010 0.09 49,330 
5N 1.25 2.570 0.08 37,030 
5 N 1.23 2,570 0.09 42,130 
1X 1.26 2,990 0.08 45,600 
1X 1.26 2,790 0.09 42,550 
2X 1.26 2,740 0.10 41,790 
2% 1.25 2,890 0.10 45,140 
3X 1.26 2,750 0.08 41,950 


CAST IRON 





ELKHART, IND. 
3X 1.23 2,690 0.10 44,100 
4X 1.25 2,610 0.09 40,780 
4X 1.23 2,770 0.10 45,410 
5 X 1.25 2,470 0.09 38,600 
5X 1.25 2,760 0.09 43,130 

Tests on 1%-inch round bars, supports 12 
inches apart. 

Table II. 
Chemical Analysis. 
Man- Phos- Sul- Sili- 

Mark. ganese. phorus. phur. con. Nickel. 
1N 0.460 0.63 0.090 2.07 0.67 
23 0.455 0.63 0.089 2.08 1.18 
3N 0.450 0.63 0.091 2.05 2.07 
4N 0.444 0.62 0.087 2.02 3.25 
SN 0.444 0.63 0.088 2.10 6.65 
3X 0.450 0.62 0.086 2.12 

The results would not indicate a 
marked improvement in the physical 


strength of the castings, and would bear 
out the supposition that nickel in cast 
iron is either not distributed uniformly 


enough to do much good, or else will 


_ find its best use in special classes of the 


metal freer from the high percentages of 
impurities incident to the ordinary cast- 
ing. 

It is to be hoped that further experi- 
ments can be made to prove just what 
does happen when nickel is added to cast 
iron, and I take pleasure in giving the 


a contribution to the 


results 
of 


added to the ordinary grade. 


above as 


literature cast iron when nickel is 








A PLEA FOR HEALTHFUL CONDITIONS 
IN THE BRASS FOUNDRY 


By WALTER B. SNow 


In much of the early work done for 
the welfare of the employe there was a 
confusion .of motives. Even 
though the project 
humanitarian in its spirit, the advertis- 
ing department got in its work in pro- 
claiming this spirit to all the world. But 
out of this confusion has now grown a 


definite recognition of the purely econo- 


strange 


was___ primarily 





TRUNNION EXHAUST FROM 


mic advantages of surrounding the work- 
man with healthful While 
some other industries are more directly 
harmful to the health than is the brass 
industry, there is, nevertheless, ample op- 
portunity within its field to greatly im- 
prove the conditions. Although the heat 
fumes are primarily uncomfortable 


conditions. 


and 
and only secondarily injurious, the great- 
est harm is done by the dust which is in- 
haled. This dust is usually of mineral or 
metalic origin resulting from the grind- 


ing, polishing, tumbling, and sand blast- 
ing processes, and also from the shaking 
out of the castings. 

Injurious Industries. 

It is commonly recognized that life 
is shortened by working in a dust-laden 
atmosphere, but the extent to which 
some industries are injurious is startling. 
In the cutlery and tool industry, which 





TUMBLING BARRELS 


is declared to be one of the most dan- 
gerous of trades in this class, the average 
age of the operatives at death is exceed- 
ingly low and in establishments conducted 
without proper hygenic precautions sound 
men are rare after a few years’ work. 
The prevailing cause of death is con- 
overtakes a 
susceptible worker so early that his 
period of usefulness does not extend 
much beyond five of six years, except 
where the health is properly safeguarded. 


sumption, which usually 
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The testimony of physicians is, that of 
those employed in this industry nearly all 
who reach the age of forty die of con- 
sumption, excepting those who succumb 
As proof of this 
statement, it is note that 
in Northampton, important 
seat of the cutlery industry, the death 
rate from tuberculosis for the entire male 
adult population was 2.9 per thousand, 
while that for the cutlers of that town 
11.8 
trouble lies not so 


to some acute disease. 
instructive to 
Mass., an 


times as namely, 


The 


much in any directly poisonous results 


was four great, 


per thousand. 
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the various industries have received the 
attention of State Boards of Health, 
official investigations are bring- 
ing about the passage and enforcement 
of more stringent laws looking to the 


whose 


safeguarding of the health of the em- 
ployes in all industrial establishments. 
In a word, advance has been made 
from a matter of interest to 
one of almost national importance. The 
statute books of the leading states of the 
Union contain usually 
their 
which require cleanliness, light, warmth, 


individual 


already laws, 


somewhat vague in expression, 














We. 











A Mopet EXHAUSTING ARRANGEMENT, WITH MAIN PIPE ON FLOOR 


from inhaling the dust as in its power 
to bring about constant irritation, which 
condition of the 
mucous surfaces that they more readily 
admit of 


produces such a 


invasion by disease germs. 
Fortunately brass is less irritating than 
steel, and consequently the results in the 
brass industry are not as disastrous as 
But the 


dust of corundum and emery is peculiar- 


they are among the cutlers. 


ly irritating, and the brass workers’ 
surroundings are therefore susceptible of 
marked improvement. 

Laws to Safeguard Health. 


The unhygienic conditions existing in 








ventilation, and the introduction of spe- 
cific devices for removing dust, fumes, 
like. While the impulse 
manufacturer may resent 


and the first 
of the be to 
the enactment of further laws, yet his 
with them is not without 
Not will a 
better class of men prefer to work for 
him if improved conditions are provided, 
but there will be far interference 
with work because of sickness, more en- 


compliance 


eventual advantage. only 


less 


ergy in the work which is done, and less 
loss by death, of the potential value pos- 
sessed by the man who has become thor- 
oughly skilled in a given line of werk 
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Continued sickness and death naturally 
constant replacement of individ- 
with the 


skill gained by those who have gone. As 


mean 
uals, loss of knowledge and 
a result there is far less stability of em- 
ployment in an unhealthy industry. 
Ventilating Appliances. 
Experience has shown, and the reports 
that 


of investigations confirm the fact, 
mechanical means are absolutely neces- 
sary to maintain a rapid air change or 
dust. In 
fact the fan blower figures everywhere 


to insure proper removal of 
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the 
disc or propeller type of fan meets the 


particularly for summer ventilation 
requirements if placed in wall or ceiling. 

Wherever dust formed 
with grinding 


or fumes are 


locally, as in connection 


and polishing wheels, tumbling barrels, 


or furnaces, the exhaust should be direct 
from hoods which enclose the objection- 
able source as completely as possible. In 
a word, prevention is better than cure. 
The objection which is often shown by 
and similar contriv- 


workmen to hoods 


ances—even to the extent of actual de- 











ARRANGEMENT OF Dust COLLECTOR WITH CLEAN-OUTS IN PIPE AND FREE DUMP FOR 
DusT 


adapted to secure 
these results. It is that the 
action must be positive, and of sufficient 
intensity to create ample movement of 
air. Where there is but little 
the requirements of ventilation are slight, 
a fan applied for mere renewal of air 
throughout the entire extent of a room 
will meet the requirements. When war- 
ranted by the size of the plant the fan 


as the only device 
manifest 


dust or 


may form part of a blower heating sys- 
tem, by means of which warm air from 
a centralized heater is delivered under 
pressure through pipes to all parts of 


the building. In overheated rooms and 


struction—is largely due to their improper 
construction. In fact the cause for con- 
demnation or criticism of many exhaust- 
ing systems lies in the method of appli- 
cation of the fan, and not in the fan 
itself. The success of the fan not only 
depends upon its speed and its proper 
proportioning to the work, but also upon 
the system of piping and hoods which 
would give the greatest efficiency. It 
seems so simple to employ a local tin- 
smith to rig up an exhausting system 
that it is not strange that unsatisfactory 
conditions result. 

It is far better policy to secure the 
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best advice, which will always be freely 
given by blower manufacturers, and then 
have the thing done right. It must not 
be overlooked that the installation of an 
economical exhausting arrangement re- 
quires definite engineering ability, and 
should only be undertaken by one who 
makes a specialty of this particular class 
of work. 
Cost of Installation. 

Because of the lower first cost the 

user is always strongly tempted to buy 





un 


100 per cent more power than would be 
necessary to do the work with a proper 
outfit. It is none too generally under- 
stood that the power required to drive 
a fan increases as the cube of the speed. 
In other words, that doubling the speed 
calls for an eight-fold increase in pow- 
et, while 27 times the power is required 
at three times the speed; an increase of 
only 25 per cent in speed calls for nearly 
double the power, and yet such an in- 


crease is common enough. How long 
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the smallest apparatus that can be made 
to do the work. But first cost is only 
one of the factors in the total cost. 
Large slow running fans with ample pipe 
areas are conducive to small power ex- 
penditures. It is easy to save enough 
in power in six months to pay the addi- 
tional cost of a more efficient outfit or 
system. Thereafter its economy is all 
clear gain. ‘ 
Even though the fan be of ample size 
when first installed, it may, as a result 
of speeding up to meet added require- 
ments, frequently demand from 50 to 


would it take to pay for a new outfit 
from the money thus squandered in ex- 
cessive power? 

Design of Hoods. 

The designs of hoods for grinding, 
polishing, or buffing wheels are many 
and varied. Each must be arranged to 
suit the particular class of work for 
which the wheel is used. In some cases 
it is even mecessary to have several dif- 
ferent types in the same room. This is 
true where the pieces are of such shape 
and size that it is impossible to get very 
close to the wheel, the result being that 
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at one time the operator uses the wheel 
at a point near the top, and again at a 
point directly underneath. 
conditions especial care must be taken to 


Under these 


provide the most effective type of hood 
and maintain the blast. In 
heavy work of this type the air suction 


maximum 


pipe should be five inches in diameter 
for wheels up to and including 16 inches 
in diameter by three-inch face. In or- 
dinary grinding and- buffing rooms the 
pipes four inches in 


suction should be 


Mt 


EXHAUSTING ARRANGEMENT WITH 


diameter for wheels 214 inches or less 
and from 10 to 18 inches in 
diameter. Wheels from 19 


inches to 28 inches should have five-inch 


in width, 
ranging 


or six-inch pipes according to class of 
work for which they are used. 

All hoods should be so designed that 
through the openings should 
than 5,090 per minute, 
which is usually sufficient to create the 
draft necessary to away the par- 
ticles. The best general type of hood is 


the velocity 


not be less feet 


carry 


of patented form, provided with a recep- 
tacle below to trap out all heavy par- 
ticles, as well as the threads from the 
buffing wheels, while allowing the finer 
dust to pass through the pipe. The re- 
sult is that the metallic particles are left 
in clean condition ready for resmelting, 
and the wear on the pipes and the fan 
is greatly reduced. This arrangement 
also prevents the annoyance caused by 
the dust from the rag wheel adhering 
to the fan wheel and throwing it out of 





Pipes CARRIED BENEATH THE FLOOR 


balance. The trapping-out feature fur- 
thermore permits of the ready recovery 
the bottom of the hood of any 
small piece of work or other material, 
which with other types of hoods might 
get into the main trunk line or up into 


from 


the fan. 
All properly designed systems should 
have clean-cut caps so as to provide 


free access to the interior of the piping 
for the removal of anything that might 


possibly tend to clog it. The main suc- 
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GRINDING Discs EQUIPPED WITH SPECIAL 


tion pipe should be proportionately in- 
creased in size as each connection is 
made to it. 

Fan Installation. 

To secure the most economical results 
a fan should be chosen which has an 
area of inlet about twice the combined 
area of the inlet pipes. This proportion 
will give the maximum velocity through 
the branch pipes and hoods. The fan 
should then be operated at about 1%- 
ounce speed, under which condition it 
would consume about %-horsepower for 
each four-inch opening. 

The most work is done, and conse- 


Hoops DESIGNED To GIVE FREEDOM TO 
WorRKMEN 


quently the most power is required by 
a fan when it is discharging with free 
inlet and outlet. The more extended the 
system of piping, the smaller the area 
of inlet or outlet; and the greater the 
friction, the less will be the volume de- 
livered by the fan; and consequently the 
less will be the power required to drive 
it. It is therefore manifest that the fact 
that the fan is consuming but little pow- 
er is not always evidence of its success- 
ful operation, for it may be doing little 
effective work. 

The dust which is collected by the fan 
should be discharged into a centrifugal 
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BUFFING LATHE SPECIAL FoRM OF 
TRAP AVoID 
INTERFERENCE WITH SHELF 


WITH 


Hoops DESIGNED TO 


dust collector. Here the dust is 
rated from the air by centrifugal force; 
the air escapes from the top practically 
free itself 
drops out of the bottom through a pipe. 
The 


and 


sepa- 


from dust, while the dust 
It should be periodically removed. 
dust from iron 
steel should not be mixed with that from 


rag wheels, for in some cases fire will 


wheels’ grinding 


result. Separate fans and _ systems 


should be used. 
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Exhausting from Tumbling Barrels. 

The same general principles hold in 
connection with systems exhausting 
from tumbling barrels. If the maximum 
effect of the fan is desired on tumbling 
barrels equipped with hollow trunnions, 
the area of fan inlet should be about 
double that of the sum of the openings 
in the trunnions. The sizes of pipes and 
the speeds of fans to be applied in con- 
with rattlers must de- 
pend largely upon the conditions, but a 
pipe will usually 
serve for each tumbling barrel, if the 
same is tightly enclosed. A fan running 
at about one ounce speed will give suff- 
cient draft. 

No general rules can be given for the 
application of the fan system to sand- 
blast rooms or apparatus. The arrange- 
ment must depend entirely upon the local 


nection housed 


six-inch connection 


conditions, but the provisions must be 


generous if successful results are to be 
obtained. 
With 
described it is possible to maintain a rel- 
which is 
Between 


installations such as are here 


atively healthy atmosphere, 
bound to better work. 
the humanitarian spirit of the employer 
the financial advantage of hza‘thful con- 


insure 


ditions, and the requirements of the law, 
there is certainly no reason why health- 
found 


wherever the brass industry is pursued. 


ful conditions should not be 











Pipes BE- 


WHEELS, WITH 


FLOOR 
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NOTES ON BRONZE CASTINGS 


By C. E. JoHNson, DoRCHESTER, MAss. 


In connection with the new Associa- 
tion of the Brass and Bronze Founders to 
be formed, I might say that a gathering 
of founders in these lines is very much 
needed, for there are so many questions 
to be solved that only interchange of 
thought and experience will save loss 
and annoyance and improve the industry 
as a whole. 

While the cry of the finishing room is 
always directed against the foundry, in 
the case of defects, yet the difficulties 
which beset the foreman there are very 
troublesome. I give a few instances to 
show the need of further investigation 
along the lines of the metal itself and 
the manner of molding and pouring. 

In casting very heavy valves for U. S. 
battleships, the unequal expansion of the 
solid nickel seat placed into the bronze 
valve caused much trouble, as the nickel 
seat would get out of round under pres- 
sure. The nickel was 4% inches by 6 
inches, and when finished was tested at 
175: pounds pressure. It was then placed 
into the valve and tested at 200 pounds 
pressure. The illustration shows how 
high the nickel seat stands from the 
body. 

After trving various alloys to replace 
the nickel, with no better success, the 
seats were reground again and again, 
taking them off each time, until finally 
after half a dozen trials the valves were 
made tight. The best results were ob- 
tained with the valve body of a bronze 
with no zinc, and solid nickel seats. 

Again we had to make some castings 
weighing 200 pounds each, about 2 feet 
long, one foot in diameter, and % inch 
in thickness all over. There would al- 


ways be trouble with leaks at the flanges. 
Whether we cast them flat or on end 
with flange down, the result was always 
the same when tested under 500 pounds 
pressure. Finally, we cast the bodies 





VALVE SECTION SHOWING HEIGHT OF 
NICKEL SEAT FROM Bopdy 


with flanges up, and got perfect results. 
This shows how the method of molding 
has much to do with the result. The 
metal was cast as hot as possible with- 
out burning. 








SOME FACTS CONCERNING FOUNDRY 


TRADE SCHOOLS 


By W. W. McCarter, MARIETTA, GA. 


The tendency of the industry, as un- 
erring as the force of gravity, deter- 
mines the mechanic working therein. 


Only the latest improvements command 
the market, and the law of supply and 
demand keeps out the reinvention of 
long abandoned methods and processes. 
The world moves on. 

The subject of 
dry in itself, is nevertheless of para- 
mount importance. I am indebted to our 
Mr. Lane, who writes me as fol- 


technical instruction, 


friend 


The subject, in order to be better un- 
derstood, should be investigated closer. 
The difficulty seems to lie in the way it 
is handled. Our young men may grow 
up within an active 
and intelligent cultivation, and 
all their powers be keenly stimulated. 
Just by as much as they are ardently in- 
terested, by just so much are their minds 
There is a nat- 


atmosphere of 
thought 


full of their occupation. 
ural bent to every one’s endeavors. If 
he leans toward the foundry, encourage 





MoutpinGc HoIsTInG ENGINE 


lows on the subject of Foundry Schools: 
“Thus far no feasible 
by which a 


means have been 


presented practical school 


which would turn out molders could be 


successfully operated. There have been 
many propositions advanced, but thus far 
little practical results have been shown 
Due credit should of course be given for 
this 


practical molders, rather than shop su- 


work, but so far as turning out 


perintendents, the result has yet to be 


seen.” 


CYLINDER. 





Seniors 1 AND 2, JuNiIor 3 


him in this, and he will make a success 
of it. him literature on the 
ject, as well as other matter for his edi- 


Give sub- 
fication and instruction, and let him feel 
and know that his interests are in com- 
mon with those of his employer. 
Two Days’ Output. 

I will make a brief synopsis of a school 
I am now operating on a commercial 
basis. In order that an intelligent idea 


may be obtained of the nature of the 


work produced ard its character, I will 
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enumerate the total items contained in 
a two days’ heat, March 11 and 12,°as 
follows: 

Six wind 
Copper Co. 

Two screw frames for gang saws, mov- 
able worm. 

Forty 
trucks. 


boxes for the Tennessee 


journal bearings for marble 
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Tue RovucH CastTincs WEIGHED 10% Tons 


Nine 20-inch driving wheel centers for 
locomotives. 


Five 22 


-inch driving wheel centers for 


locomotives. 

One 40-inch driving wheel center for 
locomotives. 

Two 
bed. 


One large sand pump base. 


sections, troughs, for rubbing 


ONE OF THE LARGE LADLES 
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One friction 
gine. 
Twelve driving boxes for 8-inch x 14- 


flange for hoisting en- 


inch locomotives. 

Four steam chests. 

Four covers for rubbing bed troughs. 
brake. 
One pedestal for sand pump. 


Five valves for steam 


The total weight of good castings pro- 
duced in this heat was 8,940 pounds. In 
addition to the items enumerated, there 
were two 8-inch x 14-inch locomotive cyl- 


inders molded up and placed into the 


core oven, subsequently cored up and 


a= 


| 
amar 
| 
| 


THE 


cast the following heat. The result of 


the heat just enumerated was as fol- 
lows: 
Good castings, pounds .......... 8,940 
Bad castings, pounds .......... 60 
Ph PE bokerrees edocs 600 
9,600 


Total iron melted, 10,186 pounds; melt- 
ing loss, 586 pounds; coke ratio 1 to 8. 
The entire cost of labor for the two days 
was $47.10. There are at present six 
“seniors” and eight “juniors’ in my 
school. It will therefore that 
the heat was produced by fourteen stu- 
dents. It is pertinent to state that the 


be seen 











“freshmen” are an initial expense to the 
the entire 
cost of labor, regardless of the divided 


school, yet I have included 
employment of the remaining six “fresh- 
men.” 

Number of Students. 

Twenty students comprise the school 
at the present time, exclusive of two 
colored men who work about the yard, 
cupola, and cleaning department, etc. 
The twenty pupils are divided into three 
classes as indicated above. The seniors 
are producers, the juniors semi-pro- 


ducers, performing the part of the ordi- 





CUPOLAS 


nary helpers, and participate in the ram- 
ming and drawing of patterns. The 
freshmen go through the regular routine 
of lining up ladles, charging the cupola, 
the core room, following up the two 
classes which have preceded them. 

The entire force of students are from 
time to time given diagrammatical in- 
struction, and examples to work out, and 
are expected to go over these matters 
during the evening, and bring their re- 
port in the morning, whether right or 
wrong. They do this readily and are 
anxious to learn. 

Rubbing beds for marble works being 


















LARGE CASTING MADE IN THE FOUNDRY 


our specialty in loam work, are executed 
by the juniors and freshmen. The green 
sand is kept for the seniors. Dry sand 
work is of secondary importance to 
them, though they make all locomotive 
and hoisting engine cylinders in dry sand. 

Sole plates weighing 3,500 pounds 
each are made in dry sand by the juni- 
ors and freshmen, dried over night and 
cast next day. Two juniors and two 
freshmen make one sole plate per day. 
The same number of men make one frub- 
bing plate in four days, the weight being 
94 tons. 

The items enumerated in the above 
heat are only a part of the variety of 
work performed, and while the per- 
centage of loss in the heat given is very 
small, it is seldom higher at any time. 
Only when a junior is promoted to the 
senior grade does the percentage of loss 
go up temporarily. 

Tuition. 

The pupils of this school, unlike oth- 
ers, are paid to attend. The present rate 
of wages ranges from 40 cents to $2.00 
a day. The rate of pay increases in pro- 
portion to the earning power of the stu- 
dent regardless of the time he has 
served. The ages of the present students 
range from 12 years to 31. Their age 
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has also nothing to do with their pay 
and advancement. For instance, one 
young man of 16 years now receives 
$1.50 a day, a man of 31 gets $1.25. Both 
have been recently promoted to the se- 
nior class. In advancing their wages, 
when the rate reaches $1.00 per day, 10 
per cent of this is charged the student 
for instruction thereafter. This, how- 
ever, is not applicable in every case, thus 
the man of 31, who has a family, will 
advance before he is charged for in- 
struction. The school is now over a 
year in existence and doing very well. 

The author has written several papers 
for the press on this subject, and be- 
lieves that work of this kind in a foun- 
dry can be aided greatly by the corre- 
spondence schools, when the foreman 
takes pains to add his advice and coun- 
sel. ; 

Firms might subscribe a small amount 
annually for such instruction papers, 
and give the information to their ap- 
prentices, aided by the foreman, and get 
splendid results. In this way will the 
bringing out of more skilled workmen 
for the foundry be stimulated and much 
good be done the industry. 
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SMALL THINGS OFTEN NEGLECTED IN 
THE CORE ROOM 


By H. M. LANE 


In too many foundries the core room 
is either considered a necessary evil, 
or is looked upon with such contempt 
that it is simply allowed to shift along 
any old way that it can. Core mak- 
ers are too frequently ignorant of the 
real underlying 
their trade, and do not understand or 
appreciate the advantages of different 
binders, different methods of making 
cores, etc. 


reasons or principles 


No universal rules can be laid down 
for governing the core room and its 
conditions, as the quality of sand avail- 
able and the character of the work 
will, to a large extent, determine the 
most efficient method of carrying on 
the work. 

In some cases a local sand of poor 
quality can be used to produce cores 
at a lower price than they can be pro- 
duced by shipping in sand of a better 
grade, providing the proper binder is 
selected and the proper amount used. 

It is just as bad core practice to use 
too much binder as-it is to use an in- 
sufficient quantity, and there is no uni- 
versal binder which will fit all cases. 

Binders. 

For cores which are to be kept in 
stock for some time, a binder must be 
will not draw or ab- 


selected which 


sorb dampness, or else the storage 
room must be kept at such a tempera- 
ture and under such conditions that it 
will keep the cores dry. One may find 


that he can use flour or molasses to 
advantage, and then arrange his storage 
room so that it is heated with stoves, 
or waste heat from the ovens, by lo- 
cating the over the 
Another that it is 


cheaper to use resin, oil or some com- 


rooms 
find 


storage 


ovens. may 


pound which does not absorb moisture, 


such as one of the dry mixtures now 
on the 


market. Ali of these condi- 


must be carefully considered 
when selecting a core binder. 

It is exceedingly to fool not 
only the boss,- but yourself in experi- 


tions 
2asy 


ments conducted to determine the best 
binder. Some of the points to be con- 
sidered are the cost of the sand, the 
cost of the binder, whether. the use of 
a given binder makes it more or less 
difficult to make the what ef- 
fect it has on the drying, what effect 
it has on the storing and what effect 
it has on the percentage of castings 
lost. Some binders are very satisfac- 
tory for light cores, but totally un- 
Then, 
on the other hand, one core maker will 
make heavy cores with a given binder 
which are as perfect as anyone could 
desire, while another will fail utterly, 
on account of the fact that he does not 
to open up or vent 
the interior of his core with the use 
of coke, wax strings or other devices. 
Core Machines. 
In cases where a large number of 


core, 


suited for. use in, heavy cores. 


understand how 


stock cores are employed, there is more 
of a chance for saving than there is in 
a general jobbing foundry. In the first 
place, the cores having a uniform cross- 
section, whether it be circular, rectan- 
gular or of any form such as a section 
of an oval, can be made to advantage 
on a core machine of the sausage stuf- 
fing type—that is, a which 
feeds the material out in a continuous 
stream by means of screws. 


machine 


For exceedingly small cores—that is, 


below % inches in diameter—special 
devised 


make cores by a combined screw feed 


machines have been which 
and plunger feed. 

The cores which can be turned out 
the cheapest by machinery are the me- 
dium sized cylinder core or prismatic 
forms. 














In steel foundries and other estab- 
lishments using a large number of cov- 
ering cores, the slab core machine will 
be found a decided money saver. 

The multiple spindle core machine 
will also be found advantageous where 
a large number of cores of uniform 
size or character are required. 

For irregular cores of small size 
which are required in large quantities 
for pipe fittings, hardware, valves, 
small machine parts, etc., all metal core 
boxes should be used, and a mixture 
employed which requires but little ram- 
ming. A core mixture made with oil 
and sand can be rammed by simply 
jarring the core box on the bench. 
Where wires are required in cores of 
this kind, care should be taken to see 
that they are so located that they can 
be easily removed from the castings 
during the cleaning process. Ordinary 
wire, such as can be purchased -on the 
market, is not well suited for core wire. 
A soft or annealed wire is too soft, 
while the hard drawn wire is too hard 
and brittle. Where only a compara- 
tively small amount is used, it is well 
to use soft iron wire, but before using, 
the wire should be stretched a certain 
amount, to harden it. A handy device 
for this purpose can be made by ar- 
ranging the wire so that it can be 
clamped at one end and then providing 
some drawing mechanism, about 6 feet 
from the clamp which will stretch the 
wire from 3 to 4 inches in six feet. 
The drawing device can be in the 
form of a lever carrying a clamp, or it 
can be a rack and pinion. This stretch- 
ing of the wire greatly increases its 
stiffness, and enables it to hold up or 
support the core much better. 

There is at least one wire mill in 
the country, however, that understands 
the core room conditions perfectly and 
can furnish wire which has been drawn 
to just the proper degree of hardness, 
and when large quantities are required, 
it will pay any foundry to buy such 
specially drawn wire. 

Metal Core Boxes. 

Metal core boxes for constant use, 
and especially when of small size, 
should be made of a high grade pat- 
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tern bronze, as this will not tarnish or 
corrode and is of such a character that 
the core leaves the box freely. The 
designating numbers or marks upon 
the box should be so located that the 
thumb or fingers will be rubbed over 
them when the box is in use, as this 
will keep a bright spot where the mark 
is located, which will always make it 
easy to see. If the mark is located on 
some other part of the box, it is liable 
to become gummed up so that the 
number is difficult to read. 

One point that many core makers 
do not give proper attention to is the 
amount of moisture used in tempering 
sand. Sand should always be worked 


. as dry as possible, for every pound of 


moisture introduced must be evapor- 
ated in the core oven. The evapora- 
tion of this moisture takes fuel and 
costs money, hence the use of an ex- 
cess should be carefully avoided. Ma- 
chine made cores have one decided 
advantage over hand made product, 
and that is that the mixture may be 
worked much dryer in the machine 
than by hand—in fact, only about half 
the water is required in the machine 
made cores. 
Testing Cores. 

In testing machine made cores, to 
see whether or not they have been 
properly baked, there is a simple de- 
vice which can be used. This consists 
in the introduction of a bright steel 
wire, such as a machine vent wire, into 
the hole in the end of the core. If 
the core is thoroughly baked, thé wire 


will come out dry, but if the core con-. 


tains any moisture, the wire will be 
moist when it is withdrawn. 

It is in the making of the little cores 
which are used in large quantities that 
the biggest saving can be effected in 
the average foundry. It is easier to 
cut the cost of these cores in two 
than it is to make the like percentage 
of saving in the production of the large 
cores, and hence the up-to-date foundry 
superintendent should give especial at- 
tention to the best method for turn- 
ing out the small and medium sized 
cores. 
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In attacking the problem of how to 
reduce the core expense, one of the 
first things to be considered is the best 
method of making the core. The first 
factor to be considered in this point is 
the number of cores to be produced, 
and next, their form. If the number 
is very great, and the form regular, 
they can be produced on a standard 
core machine, and it pays in all cases 
where it is possible to standardize the 
cores. If the number is great and the 
forms are irregular, they may in some 
cases be made on a standard machine, 
but subsequently cut, formed or 
pressed in suitable dies; but in most 
cases it will be necessary to use spe- 
cially formed metal core boxes. 

Core Room Methods. 

To further reduce the cost, the ar- 
rangement of work in the core room 
should be carefully considered and sys- 
tematized as far as possible. In a 
large core room the core maker should 
never have to leave the bench at which 
he works, but should be supplied with 
properly prepared sand, and should 
have all of the cores removed as fast 
as they are completed and carried to 
the oven. After the cores are baked 
they should be passed to the foundry 
or to storage by some one who makes 
this his especial duty. 

Baking Cores. 

The matter of drying or baking 
cores is exceedingly important. Some 
cores require a very much higher heat 
than others. Where a binder like flour 
is used, it is necessary to actually bake 
the flour, and hence the temperature 
must be at least that used for baking 
bread. If the core is intended for steel 
castings and it is considered necessary 
that it be rotten in texture, a sufficient- 
ly high temperature must be used to 
practically burn the binding material. 

Where one of the dry binders made 
from pitch or resin is used, a sufficient 
temperature is required to render the 
binder. fluid so it will flow through the 
body of the core and thoroughly unite 
the particles of sand. In the case of 
resin or pitch binders, some of the vo- 
latile products of the resin or pitch 
are driven out during drying, but this 


is not an important factor in the reac- 
tion which takes place. 

In using molasses or flour, the 
process of drying is first one of the 
evaporation of moisture, and second, 
of a baking or changing of the bond- 
ing material. In the case of oil bind- 
ers the baking process is essentially an 
oxidization process. A linseed oil core 
will harden at atmospheric tempera- 
ture if allowed a sufficient length of 
time. Linseed oil is the basis of most 
paint, and paint hardens by the oxida- 
tion of the oil. The process which 
takes place in an oil core is very simi- 
lar indeed. The baking of an oil core 
is simply a hastening of this oxidation 
process. 

In any core baking process there is 
considerable moisture to be removed, 
as well as the chemical reactions to be 
brought about, and hence a good circu- 
lation of air in the core ovens is high- 
ly essential. 

The thermal or heat efficiency of 
core ovens could be very greatly in- 
creased if the waste heat of the ovens 
were used drying the 
This has been done in some 
foundries, the truck of cores being run 


for partially 


cores. 


into one oven where they are dried and 
then to another where they are baked. 
Where this is done, one point requires 
careful attention, and that is to be sure 
no attempt is made to dry cores be- 
yond the point where the hot air es- 
caping from the oven is saturated with 
moisture or has reached what is com- 
monly known as the dew point. 

The fuel to be used in drying cores 
has an important bearing on this sub- 
ject. While natural gas forms a very 
fine fuel for many purposes, it would 
not form an ideal fuel for this last 
mentioned system for drying and then 
baking cores, on account of the fact 
that one of the principal products of 
combustion of natural gas is water, 
which condenses into steam, as the gas 
contains a very large amount of hy- 
drogen. Coke forms an ideal core 
oven fuel as the products of combus- 
tion contain practically no moisture, 
and hence have the greatest drying 


power. 
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THE ART OF 
By ALFRED SANG, 


One of the most persistent problems 
which confront the worker in iron and 
steel is the prevention of corrosion. We 
cannot rid ourselves of the agents which 
effect the corrosion of iron without at 
the same time ridding ourselves of the 
agents which are essential to life itself. 
Air is indispensable both to human res- 
piration and for the formation of rust 
and other oxides for which it supplies 
the oxygen; moisture is necessary for 
the formation of clouds which make the 
earth fertile, and it also supplies the 
medium in which rusting takes place 
and hydrates the oxide; carbonic diox- 
ide is an animal by-product and a raw 
material for the vegetable world, and 
the exchange of carbonic dioxide and 
oxygen, which is continually taking 
place between the animal and vegetable 
kingdoms is of vital importance; then, 
on the other hand, rust is not readily 
formed—if at all—unless there be an 
acid present, and the acid which is most 
universally distributed is carbonic acid 
or hydrated carbonic dioxide. There is, 
as you see, a close relationship between 
the processes of living and rusting, but 
while human beings make uno for the 
rusting or decaying of their tissues’ by 
nutrition, it has not yet been discovered 
how to feed or regenerate iron, and un- 
til such a discovery is made we are com- 
pelled to take our cue from the ancient 
Egyptians and resort to embalming. 
Methods for Protecting Iron and Steel. 

There are two general ways of em- 
balming iron to prevent its decomposi- 
tion, which might be called respectively 
the non-metallic and metallic methods. 
In the non-metallic method, the articles 
are coated with an organic substance, 
usually oil or varnish, the efficiency of 
which depends on its being more or less 
air tight; when coloring matter is add- 
ed to the oil it becomes a paint, but I 
understand from authorities on the sub- 
ject that a varnish free from pigments 
is preferable to anything else. The 
metallic method consists in coating the 
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iron with some other metal, and it is 
this method which I have come to discuss 
with you. 

The Composite Nature of Steel. 

Iron rusts less readily than does steel; 
this is perhaps due to steel being a very 
composite material. In the iron, which 
forms the bulk of: its composition, are 
dissolved or immersed a great variety 
of other substances; some of these are 
simple, such as graphite, silicon and 
manganese, and others are compound, 
such as carbides, sulphides, phosphides 


and silicides; the carbon compounds are 


very numerous and diversified, being due 
to different heat treatments; the best 
known are cementite, pearlite and mar- 
tensite. Just as variety is, to some 
people, the spice of living, so is hetero- 
geneous composition the spice of rusting, 
in the present instance at any rate; nor 
is this by any means a solitary instance; 
it is a well known fact that chemically 
pure zinc is dissolved very slowly by cer- 
tain acids, whereas the commercial prod- 
uct, especially if it be high in iron, is 
rapidly dissolved.* 

When steel is attacked by an acid 
pickle its surface is due to the iron dis- 
solving first and the impurities be- 
ing left as a poorly adhering black 
powder. For some work which has 
to be coated, and especially if the 
coating is non-metallic, it is desirable 
to remove the surface “rottenness” by 
means of the sand-blast; the sand-blast 
is often inconvenient or undesirable, but 
a high pressure water jet is also ef- 
fective and will remove at the same 
time the gelatinous or colloidal salts of 
iron which are left on the surface of 
the steel. 

Metallic Coatings. 

If the metallic coating is considered 

merely as a garment which protects the 


*The theory has been advanced by Weeren 
that this passiveness of pure zinc is due to 
the formation of a condensed layer of hydro- 
gen on the surface, which prevents further 
action of the acid. It is difficult to see how 
the presence of iron would prevent the ac- 
cumulation of hydrogen. 
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iron article from atmospheric influences, 
the points which must receive special 
consideration are the closeness of the fit 
and the impenetrable qualities of the 
coating. A close fit is more readily ob- 
tained by depositing the metals electric- 
ally. 
traction of the coating and coated met- 
als—the latter usually having the lower 
coe fficient—will 


In hot processes the uneven con- 


cause blisters which are 
not always noticeable to the naked eye 
but which are present. 
This poor adherence due to uneven con- 
flaking 
which will take place when the articles 
are bent; with articles 


none the less 


traction is evidenced by the 
which do not 
undergo bending, such as castings, there 
may not be any flaking, but the air 
spaces are there just the same and oxi- 
dation will take place under the blisters, 
out of sight, slowly but surely, if the air 
Unfortunately the air 
these 
no hot coated surface which has not re- 
ceived a mechanical treatment in the hot 
state, such as rolling, is free from faults 


is given access. 


has free access to spaces because 


and crevices; especially is this the case 
in rough and irregular work like cast- 
ings where the variety of strains taking 
place at the moment of setting of the 
coating metal produce an equivalent va- 


Through 


these fissures the air, moisture and car- 


riety of microscopical fissures. 


bonic dioxide have free access to the 
iron. 

An electrically deposited coating ad- 
great deal better than does a 


hot coating, and this is the 


heres a 


greatest 


point in its favor; unfortunately, it is 
almost impossible to obtain a_ sur- 
face free from _ pores Every pho- 
tographer knows how specks of dust 
will cause pinholes in his negatives; a 
particle of dust is more or less light- 


proof and protects the point of the film 
on which it rests from the chemical ac- 
tion of light. 
speck of impurity prevents the metal-ions 


In electrolytic work each 


of the electrolyte from depositing on the 
spot covered by the impurity and a pin- 
hole or nore is the result. These pin- 
holes are like wells with a spot of rust, 
a speck of dirt or a particle of oil at the 
bottom, each of which is sufficient in 
itself to prevent the deposition of the 


coating metal, but none of which is able 
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to prevent the access of the corroding 
Under the microscope rust 
will be found to originate in all cases in 
the pores, and I have examined speci- 
mens where the rust seemed to fairly 
out of them. If articles could be 
made perfectly clean before being coated, 


agencies. 


ooze 


the electrolytic process would be perfect 
as regards the two points of quality re- 
quired of a coating considered as a cov- 
ering only. 
The Coating as a Mechanical 
Protection. 

Considered mechanical 
protection, the coating should be resist- 
ant to impact and to abrasion, the latter 
being the most important. The soft met- 
als, such as tin and zinc, do not stand 
up well 


merely as a 


against abrasion, but unless 


their adherence be very defective, they 


will stand imnact well, on account of 
their malleability at ordinary tempera- 
tures. It would be desirable to obtain a 


coating which would be as good a pro- 
zinc but tougher and harder. 
Aluminum is being used with some suc- 
and if the metal cheaper it 
competitor 


tection as 

cess were 

would become an interesting 

of zine. 

Different Behavior of Tin 
Galvanized Iron. 


Plate and 


3ut there is a more important feature 
of metallic coatings to be taken into con- 
This shall 


duce by the following example: 


sideration. feature I intro- 
If you 
surface of a 


sheet of tinplate and a similar one in a 


make an incision in the 
sheet of galvanized iron and expose the 
two sheets together to the same oxidiz- 
ing agencies, you will soon note a very 
behavior of the 
The cut in the gal- 
vanized iron will rust very slightly or 


great difference in the 


two mutilations. 
not at all and the zinc at the edges will 
be oxidized, but the cut in the tinplate 
will not only show much more rapid and 
intense oxidation of the iron but the cor- 
rosion will extend beyond the edges of 
A pin- 
hole in a galvanized sheet will not rust; 
a pinhole in a tinplate will spread out 
like a star. 
Metals in Contact. 


the cut, and in spite of the tin. 


I must now call your attention to a 
few scientific principles which are all- 
important when considering metallic 
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coatings. In order to understand the 
reason for the different behavior of the 
galvanized iron and the tin-plate, it is 
necessary to thoroughly understand what 
takes place when two metals are in con- 
tact. For the purpose of the present dis- 
cussion we must consider four cases of 
metals in contact as follows: 

First—In the presence of electricity. 

Second—In the presence of heat. 

Third—In the presence of corrosive 
agents. 


Fourth—Apart from any __ exterior 
agency whatever. 
In the Presence of Electricity. 

As regards the first case, it is important 
to note that copper conducts electricity 
better than does iron, iron better than tin, 
tin better than lead, lead better than zinc 
and zine better than antimony. The 
metals first mentioned are negative to 
those which follow; iron is negative in 
relation to zinc and zine is positive in 
relation to iron. The conductivities of 
these metals are the reciprocals of their 
resistivities, in other words, the better 
conductivity of copper over iron is due 
to the smaller resistance which it op- 
poses to the passage of the electric cur- 
rent. Again, the better the metal con- 
ducts electricity the less capacity it has 
for storing it; this is the same as in the 
case of heat, the poorer the body as a 
conductor, the more difficult it will be 
to heat it, but the longer it will take to 
cool. The wooden handle of a silver tea- 
pot does not heat un as well or as rapidly 
as does the not itself, but when the tea- 
pot is cooled the metal part cools quick- 
est ard becomes colder than the handle. 
If, row, two metals, say iron and zinc, 
are put im contact and immersed in an 
electrically charged medium, the iron be- 
ing the better conductor will not absorb 
as much electricity as the zinc, and there 
will exist what is krown as an electro- 
motive difference of potential, there will 
be a difference of electrical pressure be- 
tween the iron and the zine in contact, 
and therefore a steady current of elec- 
tricity will flow from the zinc to the 
iron, and this current will be kent steady 
by the leakage which is directly propor- 
tional to the absorbing power. If no 
leakage were possible the potential of the 
two metals would reach the same level 


and they would be in electrostatic equili- 
brium equivalent to a closed circuit. 

An apt comparison to what takes place 
would be that of two water tanks of 
equal dimensions, connected at the bot- 
tom and at the top by open pipes, and 
one tank having a larger intake at the top 
than the other; if both tanks are filled 
simultaneously by steady streams of 
water, the tank with the larger intake 
will fill more rapidly and there will be 
a continual flow through the lower con- 
necting pipe from the tank with the larger 
intake to the tank with the smaller in- 
take to maintain the level. When the 
tanks are full they will be in equilibrium, 
and if they are turned upside down the 
outflow through the intake pipes will be 


- proportionate to the previous inflow and 


the current will be reversed, passing from 
the tank with the smaller outflow to the 
tank with the large outflow in which the 
level is going down more rapidly. It is 
this operation of maintaining, or rather 
the effort to maintain the electrical level 
which produces the flow between mietals 
of different conductivity when they are 
in contact and immersed in an electrically 
charged medium. The medium itself may 
be perfectly static, or at rest, but the 
flow from the iron to the copper will 
manifest itself as dynamic, or moving 
electricity; nothing in nature, be it ma- 
terial or immaterial, can be manifested 
to our senses unless there be a motion, a 
difference, a relation. 

Electricity is always present on this 
planet, and everything is fairly impreg- 
nated with it, if, therefore, we bring two 
dissimilar metals into mutual contact we 
shall obtain a flow of electricity from one 
to the other, caused by an ineffectual ef- 
fort to equalize potentials, which will 
produce sensible galvanic effects. The 
contact need not be direct; a suitable con- 
ducting connection, such as moist air, 
will act as an electrolyte and enable the 
action to take place, the space in be- 
tween constituting what is known as a 
field of force. Besides atmospheric and 
telluric electricity we are often called 
upon to take into consideration, in our 
engineering problems, the electricity arti- 
ficially produced for industrial and do- 
mestic purposes, the diffusion of which, 
or “stray currents” as they are called, 
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will hasten the corrosion of water pipes 
and structural steel, even when they are 
embedded in concrete. 

The 
have previously placed the metals in re- 


reverse of the order in which I 


lation to their conductivities—i. e., anti- 


mony, zinc, lead, tin, iron and copper, 
indicates the positive direction in which 
the current will flow from metals having 
the higher to those having the lower po- 
tentials; it is known as an _ electromo- 
tive series. 
In the Presence of Heat. 
The 


contact exnosed to heat 


that of metals in 
The electrical 
conductivity of substances will vary with 
temperature, that of 


second case is 


metals decreasing 
There 
are notable exceptions to any generaliza- 
attempted that the 
conductivity is inversely 


with an increase of temperature. 
tion which might be 
proportional to 
the temperature, and one of these excep- 
tions happens to be iron. 

When contact are 
jected to heat the voltaic or 


two metals in sub- 


galvanic 


action of which I have spoken will be 


influenced either favorably or unfavor- 
ably because the thermo-electric series is 
electro-motive series 


The 


follows: 


different from the 


which I have given you thermo- 
lead, tin, 


The 


metals indicates the direc- 


electric series runs as 
copper, zinc, iron and 
order of these 


antimony. 


flow 
this 


tion in which the current tends to 


with an increase of temperature, 


tendency may be, and is in most cases, 


exhibited as either a resistance or as an 
aid to the electromotive current; for in- 


stance, increase in temperature will re- 


duce the current from zinc to iron in a 
lesser degree than from antimony to iron. 
This principle has been used in the con- 
struction of electric pyrometers in which 
the variation in the temperature of a 


couple formed of dissimilar metals is 


recorded very sensitively at a distance 


from the source of heat, by means of a 
galvanometer. 

The galvanic effect between metals is, 
therefore, modified in a very complicated 
manner and to a considerable extent by 
con- 


the temperature at the point of 


tact. This galvanic action seems to be 
intimately related to the natural tendency 


towards chemical action exhibited by all 
substances in contact and to that chemi- 


cal affinity which exists to some degree 
or other between all kinds of matter. 
In the Presence of Corrosive Agents. 
The third case is that in which corro- 
sive agents are present which attack both 
of the metals. A decrease of electrical 
potential seems to aid action 
and an increase of this potential opposes 
it. The metal which the 
of current is directed is, so 


chemical 
towards flow 
to speak, 
over-saturated on account of the persist- 
ence of effect which, when it refers to 
called 
greater 


and its 
The 
will 
prevent 


magnetism is hysteresis, 


potential is than normal. 


zinc to iron 
will 
its decomposition, when it is exposed to 


flow of current from 


over-saturate the iron and 
zine 


which is under-saturated is in poor physi- 


corrosive influences, whereas the 


cal condition to withstand chemical at- 
tacks. 


carbonate more rapidly than if it were 


It will decompose into oxide and 
out of contact with the iron. If only one 
of the metals is attacked by the corro- 
sive agents under normal conditions, 
there will be no galvanic protection and 
this is why nickel-plating which is unaf- 
fected by ordinary atmospheric condi- 
tions is nothing more than a protective 
skin and if it is partially removed the 
exposed surface of the irons rust very 
Copner-plating is no better, and 
if the iron is exposed the galvanic action 


readily. 


is slightly unfavorable because the cop- 
per is in negative relation to the iron. 
Copper rolled over iron and then drawn, 
forms a good protection, but in this case 
the iron Lead 
would be a good coating metal if it were 
only harder and more readily attacked by 


is nothing but a core. 


acids. 

Apart From Any Outside Agents. 

The that of 
metals in exterior 
Care- 
ful investigation has shown conclusively 
if two metals are placed in close 
contact there will be a slow exchange of 


fourth and last case is 


contact without any 


agents being taken into account. 
that 


molecules, which will result in the metals 
alloying at their surface. If great pres- 
sure is applied during this exchange, the 
metals may be actually welded together. 
This take place in a 
minute, nor even in a day or a month. It 


action does not 


is very wonderful what pressure will do; 
certain salts in a finely powdered state 
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have been compressed beyond a critical 
point where the cohesion became equal 
to that of the substance before it was 
pulverized and even transparency was re- 
covered. What enormous power must 
exist within the atom to bring about the 
same results by rapid and unimpressive 
reaction; such as the recovery of crys- 
tals by dissolving a pulverized substance 
and then evaporating it. 

This exchange of molecules between 
metals in contact is a simple case of dif- 
fusion. The diffusion of metals takes a 
great deal longer than that of liquids or 
gases because the internal friction § is 
vastly greater; if the molecular cohesion 
is reduced by fusing the metals, the al- 
loying will take place as readily as when 
whisky and water are mixed to form the 
alloy, which is known as a “high-ball.” 
Tf the metals could be brought to a state 
of vapor, the diffusion would be practi- 
cally instantaneous, and even if only- one 
of the metals were in a state of vapor 
this should hasten the process to’a con- 
siderable extent. I must ask you to take 
good note of this statement, because it 
has a very important bearing on the pro- 
cess and nature of dry galvanizing. 

The effect of pressure is to hasten the 
action, but diffusion will always take 
place between metals provided there is 
some kind of contact. According to this 
theory the metals of alloys should be- 
come more thoroughly incorporated with 
time, and a zine coating which has passed 
through the early stages of its existence 
without being destroyed should, like wine 
and love, improve with age; the two 
metals should gradually become alloyed 
at their surface of separation. If the 
old Ninivites or Egyptians had _pro- 
duced galvanized work there would be 
people to worry over the lost art of al- 
loying iron and zinc just as others still 
persist in claiming that some useless aft 
of hardening brass has been lost, al- 
though it has not even been proved as 
yet that it ever existed. 

Specifications For an Ideal Coating. 

On looking back at the four cases of 
metals in contact which I have discussed, 
you will readily see that all are closely 
related and that they must in all nor- 
mal cases be present at one and the same 


time. What then are the specifications 
for an ideal metallic coating for iron? 

First—It must be as far as possible 
from iron towards the positive end of 
the electromotive series and must ful- 
fill the same requirements in the thermo- 
electric series. 

Second—It must be affected by the 
same agents which corrode the iron. 

Third—It must present as large a sur- 
face as possible to the corroding agents. 

Fourth—It must be in very close con- 
tact with the iron. 

Zine is, of all the commercial metals, 
the one which most closely fulfills the 
first and second requirements; the third 
and fourth in regard to surface exposed 
and contact with the iron, are matters 
of process, and I shall, therefore, now 
proceed to describe the various processes 
which have been- used to apply zine to 
metal surfaces, but before doing so I 
want to point out that all these princi- 
ples which I have enumerated apply as 
well to the salts of the metals and that 
is undoubtedly one reason why red lead 
and zine white give such good protection 
against corrosion. 

Cold Galvanizing. 

In the early years of the last century 
the process of electrolytic zincing, which 
is nowdays known as cold or electro-gal- 
vanizing, was first discovered, but until 
about 10 years ago the lack of suitable 
equipment prevented its commercial ap- 
plication. The articles to be treated by 
this process are first thoroughly cleaned 
of scale, rust and grease by an acid pick- 
le, sand-blasting, hot lye or by other 
means, singly or in combination, and are 
then placed as cathodes in a solution of 
some salt of zinc—usually the sulphate— 
in presence of zinc and which regenerate 
the solution, while a current of low volt- 
age is passed through the arrangement 
and deposits zinc from the solution upon 
the articles. Numerous factors must be 
taken into account; the composition and 
temperature of the bath; the voltage and 
density of the current; the quality, shape 
and position of the anodes, and many 
other points which are all of prime im- 
portance if the results are to escape first 
criticism and then corrosion. 

The surface of an electrically galvan- 
ized article “is matt or frosted, provided 
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the work has been properly done. It al- 
ways shows a few pores. If improperly 
done, or if the work was not perfectly 
clean before treatment it is either hon- 
eycombed with pin holes or _ spongy. 
Above a certain limit of thickness, below 
which the coating is worthless, first class 
electro-galvanizing is superior to _ hot- 
galvanizing and it is cheaper to produce 
where automatic machinery can be em- 
ployed, although less zinc is deposited 
than by a hot dip. This is no doubt due 
to the better contact between the zinc 
and iron, 
Hot Galvanizing. 

Sixty years ago the process of hot-gal- 
vanizing was introduced on a commercial 
scale. It consists in dipping the articles 
into a bath of molten spelter, with or 
without other metallic additions, at tem- 
peratures ranging from 750 to 900 de- 
grees Fahr. first 
cleaned as for electrolytic work, but a 


The articles must be 


slight falling short of perfection does 


disastrous effects on the 


Very heavy pieces 


not have such 
quality of the result. 
may be heated before dipping so as not to 
chill the bath. 
or amorphous and 


The coating is crystalline 
does not adhere as 


perfectly as does the electrolytic one. 
Properly treated sheet metal goods have 
an attractive spangled appearance but 
most articles look like castings and sharp 
Metallic 


they are expected to re- 


edges are lost. chlorides are 
used as fluxes, 
move the injurious salts of iron left by 
the pickling, but it is a question if it is 
not another case like the introduction of 
rabbits in Australia, and if they them- 
selves are not the main cause of the de- 
cay which starts underneath the coating 
in hot-galvanizing work.* 
Dry Galvanizing. 

The latest process for applying a zinc 
coating, is the dry process, and I am go- 
ing to endeavor, not only to describe the 
process itself, but to show you also how 
it fulfills tise requirements which I have 
indicated, how it permits the extension 
of galvanizing to articles which have 
never been protected in this manner and 
how by divulging the mystery of the na- 
ture of zinc dust it permits us to specu- 

* The fumes given off in hot work are in- 
jurious to machinery and in a manufacturing 
concern It 1s necessary to erect a separate 
building for this work. 
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late along new lines in metallurgy which 
may lead to the discovery of some princi- 
ples of great industrial value. 

The process of dry galvanizing or 
Sherardizing metals was awarded a gold 
medal at the St. Louis exposition of 1904 
and the president’s gold medal for 1905 
was presented to its discoverer by the 
British Society of Engineers. The in- 
ventor, Sherard Cowper-Coles, is one of 
the most eminent metallurgical engineers 
in Europe and is well known for his re- 
introduction on a commercial scale of the 
process of electric galvanizing, the regen- 
erating of electrolytes by the coke and 
zine dust filter, the electrolytic spianing 
of copper into sheets, wire and _ otlicr 
forms, and innumerable other inventions 
and improvements in connection with the 
electro-deposition of metals. 

The Practice of Dry Galvanizing. 

For the purpose of Sherardizing, the 
articles are placed, after cleaning, in a 
retort—usually a drum—and are covered 
with zinc dust, which is commonly called 
blue-powder, and is the flue-dust, and, 
therefore, a by-product of the zinc smelt- 
ing furnace known as the Belgian fur- 
nace. It contains as a rule from 75 to 
90 per cent of pure zinc; the supply of 
zine-dust is ample at a price below that 
of snelter, and if the demand increases it 
can be produced in any quantity that may 
be reauired. A small amount of pow- 
dered charcoal is added to prevent oxida- 
tion of the zinc by the air inside the re- 
tort at the beginning of the operation, 
and the receptacle is closed and heated 
to a temperature about two hundred de- 
grees below the melting point of zinc. 
Ideal conditions would obtain if the air 
were exhausted from the drums. Where 
the size of the plant warrants the con- 
trol of the consumption to 
within so fine a margin, the drums might 
be filled with some inert gas such as car- 
bonic dioxide which is supplied to soda 


zinc-dust 


fountains and other uses in steel bottles 
at a very low cost. It is, however, to be 
feared that if the temperature is allowed 
to go too high the carbonic dioxide 
might act as an oxidizer on some of the 
dust. 

By Sherardizing, a homogeneous de- 


posit of zinc is obtained, varying in thick- 


_ness according to the length of time the 
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article is allowed to remain in the re- 
tort, its lower portion being an alloy of 
zinc and iron or of zine and copper, as 
the case may be. In the case of copper 
the alloy is a true and hard brass. The 
drum is occasionally turned a fraction of 
a revolution to insure an even coating 
where the articles are crowded together, 
and the heating may last from a few 
minutes to several hours and two. or 
three drums can be used in connection 
with one furnace. 

A Sherardized surface resembles in 
general appearance an electrically coated 
surface. It is, however, of a soft silver- 
gray, more lustrous and metallic and, on 
that account, it is to most people, more 
pleasing to the eye, and it is distributed 
with great uniformity, which is not the 
case in hot galvanizing. Whereas in hot 
galvanizing the amount of zinc which is 
alloyed to the metal of the article is very 
small and most of the coating forms an 
exterior perishable skin, in Sherardizing 
the coating is thoroughly incorporated 
with the metal which it protects, forming 
an alloy having the appearance of pure 
zinc but much harder and more durable. 
It is on account of this thorough alloy- 
ing that the protection afforded by Sher- 
ardizing is so superior to that afforded 
by either hot or electric galvanizing. 
The zinc having penetrated the iron, the 
old surface cannot be recovered by either 
chemical or mechanical means. 

If an excessive amount of zinc is de- 
posited by Sherardizing, the outside sur- 
face is composed of zinc somewhat hard- 
ened by the presence of a small percent- 
age iron, and zinc-dust accumulates and 
clusters in a way which renders the sur- 
face rougher and much less attractive in 
appearance under magnification than it is 
to the naked eye. No special advantage 
is derived from the additional expense 
unless the conditions under which the 
articles are to be used are exceptionally 
severe. 

The process of Sherardizing is not con- 
fined to zincing; the dusts of antimony 
and of other metals can be used in a 
similar manner. The fact that zinc-dust, 
even at temperatures higher than its 
melting point, does not melt or cake, is 
of great value in Sherardizing, as 
it eliminates the danger of spoilt 
work from carelessness in hand- 


ling the temperature. Furthermore, zinc- 
dust containing as little as 35 per cent of 
pure metal can be used. The presence of 
the oxide is probably necessary, as it 
seems to play a part in the process. 
Some Anomalies of the Process. 

But why is it that zinc-dust acts in this 
peculiar manner, depositing zinc at a 
temperature several hundred degrees be- 
low its melting point, and why is it that 
the comparatively cold zinc alloys itself 
to the iron or other metal when the mol- 
ten zinc of the hot process fails to do so, 
or at best only doés so in a cumbrous 
limited way? I can only answer these 
questions by giving you my own theory 
of the nature of zinc dust and of its 
action under the conditions of Sherard- 
izing. This theory is quite new to the 
very best of my knowledge and was not 
published by me until quite recently ;* it 
is founded on observed facts but is not 
entirely empirical, because so far it has 
seemed to satisfy all the theoretical tests 
to which I have been able to put it and 
it answers a number of unexplained phen- 
omena which I shall mention later. 

The Nature of Zinc-Dust. 

The vapor of zinc which is given 
off at a temperature of 1,000 degrees 
Cent., or more, at the inception of 
distillation, comes into contact with 
the comparatively cold atmosphere of 
the flue, the sudden chill causes a 
rapid condensation of the vapor, so 
rapid indeed that it skips the liquid 
stage and drops in the shape of per- 
fectly spherical particles of which 
about 30,000 million can be crowded 
into a cube measuring one-sixteenth 
of an inch in every direction. This 
impalpable powder which, notwith- 
standing its high specific gravity— 
for it is only about 10 per cent light- 
er than zinc—can be blown about like 
lycopodium, is used mostly by paint 
manufacturers and is sold packed in 
barrels holding about 1,500 pounds. 
It is 10 or 15 per cent cheaper than 
virgin spelter at equal content of 
free zinc. It cannot be melted into 
slabs on account of its rapid oxida- 
tion at a very low temperature. 

The peculiar properties of zinc-dust 


*Electro Chemical and: Metallurgical Industry, 
May, 1907. 
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have been ascribed by some to the 
presence of cadmium, which being a 


more volatile metal is distilled first 
from the ore and condensed in the 
flues; one observer found quantities 


ranging from 0.283 to 0.794 per cent 


dust after two hours of fur- 
nace operation. Others have claimed 
that these properties are due to the 


other im- 


in flue 


presence of zinc oxide or 
plausible reasons for 


have as yet 


purities. No 
these theories 
vanced. 

Most 
in Belgium or in Silesia, and a sam- 
analyzed 


been ad- 


of the zinc-dust is produced 


ple which I _ have _ had 


showed the following composition: 


Pe DOOD cencecesswwstwvncs 88.95 
BE GED Shek pst acesecesecaqe 6.88 
Ds Dies Sun geV twdee vetoes ened 3.45 
RR: ccvvuws naégue-ycadeeae 0.62 
PE  hicctscccssctcewosvesvs 0.55 
DNS Gkecnaddenas peeeen ee Rinves 0.04 


chemist,* 
takes up 


G. Williams, an English 
has shown that zinc-dust 
water and decomposes it and gives 
up its hydrogen on 


also shown that it absorbs hydrogen 


heating; he has 


at ordinary temperatures when _ sur- 


condition, 
it yields 50 


rounded by it in a moist 
and that heated 
times its volume of 


when heated to redness with an equal 


alone 
hydrogen, but 


weight of zinc hydroxide it gives off 
535 times its volume of hydrogen. All 
bearing on the 
Sherard- 
izing, but as I am about to show it 
lacks 
both theoretical and practical. 
belief that 
ties have little or nothing 
the properties of zinc-dust and 
the reasons should be 
its mode of production. 

If under similar conditions of rapid 
cooling we produce other solid bodies 
we get unstable and 
If a bead of fused glass is 
into water a “Ruperts’ 
result. As you know, a Ruperts’ tear 
is very unstable and 
drop of normal 


this may have 


antics of 


some 
zinc-dust and on 


is unlikely and confirmation, 


It is my these impuri- 
to do with 
that 


sought for in 


brittle results. 
dropped 


tear” is the 


whereas for a 
glass of similar di- 
mensions several good strokes of the 
hammer would be required to pulver- 
ize it, the Ruperts’ drop can be shiv- 


ered to fragments by breaking off its 


"© Chemical News, Vol. 52. 
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tail with two fingers, or by scratch- 
surface film where tension 
keeps the together. The dif- 
required to effect 
normal drop 


ing the 
drop 
ference of energy 
the destruction of the 
and the Ruperts’ drop is enormous. 

that zinc-dust is in 
this critical state we can explain al- 
effects which 
have puzzled chemists during the past 
Douglas Carnegie* found 
reduced fer- 
and this even in 


If we assume 


most every one of the 
forty years. 
that 

ric to 


zine-dust instantly 
salt, 
(the italics are his); 
action he states consider- 
quicker than with granulated 
zine in the presence of sulphuric acid. 
inclined to ascribe 
this wonderful efficiency to the oc- 
cluded Wil- 


liams, but further experiments, which 


ferrous 
neutral solutions 
this was 
ably 


He was at first 


hydrogen mentioned by 
I need not detail, showed that he was 
mistaken. Referring to another chem- 
ical operation in which zinc-dust act- 
ed with equal promptness, he writes: 
“Zinc-dust effects 
ly the dechlorination 
zine foil 
effect.” 
It is so well 


merely instaneous- 


which I found 


required several hours to 


known that zinc-dust 
has a great affinity for oxygen at a 
temperature that it has been 
long time in the dis- 


low 
used for a 
style of printing of cotton 
The fabric is first dyed a 
plain color and it is then printed on 
The 
cust acts as a reducing agent at the 
temperature of the boiling 


charge 
voods. 
with a discharge paste. zinc 
water in 
which the cloth is dipped to effect 
the discharge. 

A fact that is undoubtedly respon- 
sible in a great measure for the mys- 
tery attaching to the action of zinc- 
oxidize. It 
is only when oxidation is put out of 
closed Sherard- 


heat 


dust is its readiness to 
its power, as in the 
that will produce 
sufficient overstrain to cause the par- 


izing drum, 


This va- 
con- 


ticles to burst into vapor. 


por so suddenly released will 
dense instantly on the coolest spaces 
In Sherardizing the cool- 


in the 


it can find. 
est spaces are on the articles 


*Trans. Chem. Soc., London, yr. 1888, p. 
8 
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drum, and the drum itself being al- 
ways hotter does not receive any de- 
posit. One drum has already lasted 
two years without being coated. Zinc- 
dust appears to break down into va- 
por at about 150 to 200 degrees 
Cent., although it undoubtedly begins 
to disintegrate at a lower heat; as 
the pressure increases it takes a 
greater amount of heat to cause the 
breakdown; as the vapor condenses 
the pressure is relieved and the _hot- 
ter particles of dust are vaporized 
and re-establish an equilibrium. In 
reference to this question of the vap- 
orization of zinc, it is a well-known 
fact that zinc will at ordinary tem- 
peratures affect a photographic plate. 
This has always been ascribed to 
zinc vapor which exhibits in that 
state great chemical activity. Radi- 
ology, the new science, is expected 
to bear the burden of all such ac- 
tions and I suppose I ought to. say 
that the action of zinc on photo- 
graphic plates is due to the slow dis- 
integration of its atoms into energy 
and helium. 

In a small way it is a significant 
fact that zinc-dust is intensely exo- 
thermic in its reactions, which means 
that these reactions are accompanied 
by the production of heat. I could 
also mention the property first point- 
ed out by Schwarz, which zinc-dust 
has of combining violently with sul- 
phur by percussion. 

It has been known for some time 
that a cement made out of certain 
oils and zinc-dust possesses the use- 
ful property of becoming exceedingly 
firm and adhering closely to iron, 
steel and other metals, when heated 
to a temperature of 150 degrees Cent., 
or even less, if treated for a_ suf- 
ficient length of time. The theory of 
the nature of zinc-dust which I have 
given explains this hardening by the 
release of the zinc from its peculiar 
condition to form a solid without the 
formality of passing through the liq- 
uid stage. In the body of the ce- 
ment it is protected from oxidation 
and the zinc becomes mechanically 
continuous. It is an excellent com- 


position for calking cracks and crev- 
ices in metallic objects, for packing 
joints and for smoothing off the sur- 
face of castings. 

I think that I have given you a 
sufficient number of examples’ to 
show that zinc-dust is a substance in 
a very abnormal physical condition 
and if I have spent so much time in 
doing so, it is because I feel certain 
that by taking advantage of this ab- 
normal condition the metallurgical in- 
dustries will before long reap  im- 
portant benefits. 

Zinc Vapor and Ferro-Zinc. 

I must tell you more about zinc 
vapor. This vapor is a gas just like 
air or any other gas and subject to 
the same physical laws, but as it is 
produced by the breakdown of zinc- 
dust particles.at a very moderate tem- 
perature, it finds itself in the gaseous 
state at a point below its critical 
temperature and it will therefore 
readily assume the solid state by con- 
densation under its own pressure, 
confined as it is within a retort. 

When iron is pickled, hydrogen is 
given off on the surface and rises to 
the top of the vat. The pickle works 
its way into the metal and hydrogen 
is given off below the surface and 
remains occluded. This occlusion has 
very surprising results; the surface of 
the iron is hardened and if it is to 
be drawn through a die or worked 
in any way, it is necessary to bake 
out the gas. Hydrogen has been long 
suspected of metallic proclivities; it 
is often classed as a metal. It is 
known to form an alloy with palla- 
dium and it is supposed to alloy it- 
self to the iron to produce the hard 
skin of which I have spoken. Zinc 
vapor acts in the same way in Sher- 
ardizing, but it forms an alloy all the 
more readily because in its normal 
condition it is itself a metal as we 
generally understand that rather ar- 
bitrary term. 

Being a gas, the zine vapor can 
force itself into the pores of the 
metal and form a deposit to a depth 
which will increase with the dura- 
tion of.the treatment. A small piece 
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can be alloyed throughout. An alloy 
of zinc and iron produced by fusion 
would be a sorry article when it came 
to be tested; “zinc-eisen,’ as it is 
called, is zinc ruined by the addition 
of a quantity of iron, which renders 
it brittle and worthless. By alloying 
with vapor at a low temperature the 
qualities of the metal cannot be in- 
jured, but they may be greatly im- 
proved by the zinc forming an inter- 
molecular binding, which fills spaces 
which would otherwise allow motions 
of the particles under stress which 
might injure their cohesion; the va- 
por deposit should increase tough- 
ness and it is quite possible that this 
theory may have some bearing upon 
the general subject of the nature of 
alloys. 

By using carbon as a condenser for 
free zinc vapor, out of contact with 
the dust, I have obtained a_ perfect 
zinc dew. I used a common arc lamp 
carbon and the drops on the top were 
_large and reduced in size down to 
microscopical proportions on _ the 
edges. Here and there on the in 


side were traces of zinc, showing that 


the gas had penetrated the mass. The 
zinc vapor had not alloyed to the 
carbon, the specific heats being wide 
apart, whereas I have observed that 
the closer the specific heats of the 
zinc and the material to be coated at 
their working temperatures, the more 
quickly and firmly would they com- 
bine. It is no doubt on this account 
that copper Sherardizes so much 
more rapidly than does iron 

Improvements in Sherardizing will 
undoubtedly be founded on the intelli- 
gent control of the temperature, but to 
this end temperature readings will 
have to be taken inside the retort and 
not in the furnace as heretofore. 


Working with gas alone and under 


the special conditions necessitated by 
the peculiar circumstances of the ex- 
periments, I was able to obtain quite a 
variety of deposits. Rapid cooling 
will cause the zinc to condense as 
crystals the adherence of which to the 
iron is, however, inversely proportion- 


al to their size. Normal cooling would 
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seem to yield in all cases a fine glossy 
surface of what can be appropriately 
termed ferro-zinc. 

Examining this ferro-zinc under 
about 400 diameters of enlargement it 
exhibits the structure of the original 
metal. A piece of mild steel which 
had been thoroughly pickled and which 
had been treated by vapor only, and 
was, therefore, free from any exterior 
zine coating, such as would have con- 
cealed the alloy if operated on in con- 
tact with the dust, exhibited the usual 
structure of an etched mild steel. This 
ferro-zinc appears to be harder than 
the original iron and its rust-proof 
qualities are the true secret of the ex- 
ceptional efficiency of Sherardizing. 

The Creece test with sulphate of 
copper is not a fair test for Sherardiz- 
ing, it is almost without significance 
for the following reasons: The outer 
coating of the slightly oxidized zinc 
particles resists the text better than 
does the brighter hot coating or the 
porous electrolytic one, but the alloy, 
obtained by vapor treatment alone, 
and which is present in all Sherardiz- 
ing, readily takes the copper just as 
the iron itself would, and yet it will 
resist corrosion perfectly. The copper 
will deposit without destroying the 
zinc and the test is, therefore, worth- 
less. The only way to test Sherardiz- 
ing is to put it into service. 

The alloy known as nickel steel does 
not rust easily and yet in a_ nickel 
plated article if the nickeling is partly 
removed the iron will be corroded. 
This shows that we must not expect 
contact theories to adapt themselves to 
perfection to metals in solution, and to 
alloys. The alloy of nickel and iron re- 
sists corrosion and in my opinion it is 
a parallel case to that of ferro-zinc. 

The Romans to make their brass, 
which they called “Orichalcum,” threw 
cadmia, (oxide of zinc) on _ highly 
heated copper. The more recent cal- 
amine brass process which was in use 
until about one hundred years ago, 
consisted in heating calamine (zinc 
silicate), granulated copper and coke— 
dust in crucibles, the fusion and alloy- 
ing taking place at a temperature con- 
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siderably lower than the melting point 
of copper. I thought these two points 
of history might interest you by com- 
parison and as aids to the digestion 
of the most recent developments. 

The Theory of Dry Galvanizing. 

Let us enter the Sherardizing retort 
and endeavor to find out what takes 
place. Which guess’ will offer the 
most plausible explanation? It is an 
established fact that in Sherardizing 
the presence of zinc oxide is neces- 
sary. We might’ suppose, therefore, 
that a molecule of oxide is reduced by 
voltaic action when it comes into con- 
tact with the iron; the zinc attaches 
itself to the iron which acts therefore, 
as a cathode in electrolysis, and the 
oxygen travels in the opposite direction, 
combines with a free molecule of ziric 
to form a molecule of oxide, and goes 
through the same performance as be- 
fore. 

I have excellent reasons, which I 
must keep for later publication, for 
believing that this hypothesis is pret- 
ty close to the truth if not the true 
explanation of the action in dry gal- 
vanizing. 

The outer coating is composed of 
reduced zinc in granular form and the 
silver gray appearance may be due to 
slight oxidation of the surface. 

Whatever the true explanation may 
be it is of little immediate interest to 
“practical” men, but it is of great in- 
terest to scientists who are expected 
to continue furnishing their abstract 
facts to serve as souls to the concrete 
bodies created by inventors. The in- 
ventors, while claiming all the credit, 
usually sell or lose most of it to men 
who put these inventions into practi- 
cal use. He laughs best who laughs 
last, and by the time the invention has 
become an industry the poor scientist 
has been entirely forgotten,—except to 
be occasionally dubbed a theorician, a 
dreamer, a simple soul, a mild and 
childlike,—for of such is the kingdom 
of heaven. 

The Efficiency of Dry Galvanizing. 

The efficiency of dry _ galvanizing, 
which has been proved by thorough 
testing both in England and Germany, 


is due to its fulfilling the conditions 
which I have set forth in the early 
part of this paper. 

Considered merely as a covering, it 
fits as closely as does an electrically 
deposited coating and it is impenetra- 
ble because free from pores or cracks. 

As a mechanical protection it resists 
both abrasion and impact better than 
hot or cold work because of the qual- 
ities of the ferro-zinc alloy. Zinc itself 
is superior to both tin and lead in 
ductility and tenacity. 

Considered in relation to contact ef- 
fects the zinc distilled as vapor and 
alloyed to the iron is absolutely pure 
and the span between it and the iron 
in the electromotive series is, there- 
fore, extended as compared with a 
zinc containing a percentage of impur- 
ities. Its contact with the iron in the 
body of the alloy is as perfect as is 
possible. In _ relation to corroding 
agents its granular structure offers a 
maximum surface for them to decom- 
pose and, therefore, increases the ratio 
in which the coating acts by its own 
decomposition as a protection to the 
iron. 

Commercial Scope of Dry Galvanizing. 

It is a noteworthy fact that while 
many articles have appeared in techni- 
cal and scientific journals about Sher- 
ardizing, not one word of criticism or 
denial of its claims has as yet been 
offered. I have been looking for seri- 
ous criticism for some time past but 
when I have found doubters I have 
only succeeded in making new _ con- 
verts. The process has always ap- 
pealed to scientific men because they 
are in position to appreciate the solid 
scientific foundations of its claims. 

The new process has not entered the 
field as a competitor to galvanizing 
alone; in a great many instances it 
can take the place of coppering, of 
nickel-plating and of tinning, where 
the articles are not to be used for the 
preparation or handling of foodstuffs. 
To these I should add the large 
amount of copper and brass articles, 
from tubing to typewriter and sewing 
machine parts which are now nickel- 
plated. -An interesting point in rela- 
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tion to the various methods of protect- 
ing metals is the price of the metals 
themselves. Nickel is 734 times, tin 
and aluminum 7 times, copper 4% times 
and antimony 3% times as high in 
price as spelter, and at equal efficiency 
against corrosion the lightest coating 
is one of zinc as applied by dry-gal- 
vanizing. 

Analyzing the various items which 
go to make up the cost of Sherardiz- 
ing, we find that in every instance 
there is a saving either over the hot 
process or over the electric process. In 
most cases the saving is over both of 
the older processes. 

Initial Expense. 

A plant for Sherardizing is less ex- 
pensive than a hot plant and _ very 
much less so than an electric plant. 
Every part of it is of a simple nature 
and calls for neither feat of engineer- 
ing nor for the solution of any out-of- 
the-way problems. It is very much 
like a plant for close annealing, and 
whereas’ the 
plant is usually taken at 50 per cent 


depreciation on a hot 
per annum, the depreciation on a 
Sherardizing plant would not exceed 
10 per cent, which is the depreciation 
commonly figured on an electrolytic 
plant. The drums are not made of 
perishable hard rubber or wood as are 
those for electrolytic galvanizing. The 
process can be carried on in the main 
manufacturing building, and the pick- 
ling done in the cheapest kind of an 
outhouse. 
The Saving in Cost of Zinc. 

For an equal thickness of coating, 
the zine actually deposited is about the 
same in value whether derived from 
dust or from spelter slabs. It is less 
than the anodes used in_ electrolytic 
work which have to be cast _ specially 
and are very often of odd or compli- 
cated form. Even less zine is re- 
quired than in the electric process be- 
cause an equal thickness is more ef- 
fective and because the distribution is 
fully as even. In Sheradizing there is 
nothing to throw away, but sufficient 
dust (from 1 to 5 per cent) is added 
from time to time to replace that of 


the weight of the articles coated 


which has been used. There is no 
equivalent to the unsatisfactory results 
due to using spelter recovered from 
dross and therefore contaminated by 
the presence of iron. 

In electro-deposition an unobstructed 
path is required between the anode and 
the object, for, the dissociated ions of 
the salts in solution to travel. If any 
part is hidden or recessed no deposit 
is made and the parts furthest from 
the anodes have the lightest coating. 
In addition to this it must be under- 
stood that the anodes are not entirely 
used up and part of them is lost at 
the bottom of the tank, and as eaten- 
out remnants they cannot be used to 
the vanishing point. 

It is hardly necessary to point out 
the enormous saving in the quantity 
of zinc used as compared with the 
Hot galvanized articles 
have, as a rule, a much thicker coat- 


hot process. 


ing than is necessary because most of 
them cannot be conveniently wiped 
like wire or band iron. In Sherardiz- 
ing all the zinc is consumed and the 
thickness of deposit is regulated just 
as readily as in the electric process. In 
the hot process a large percentage of 
spelter is converted into dross and 
skimmings, and while much of it is re- 
covered, the net loss cuts quite a fig- 
ure on the cost sheet. 
The Saving in Labor. 

Sherardizing is like annealing in that 
it requires but a small amount of la- 
bor, and that unskilled, placed under 
proper superintendence. A drum 
holding one or more tons of articles 
can be left to itself for half an hour 
or more subject to an occasional turn; 
in the meantime another drum is be- 
ing prepared for Sherardizing while 
the first will be cooling. Suitable par- 
titions will allow of several classes of 
small articles being Sherardized in one 
drum without mixing. 

Hot galvanizing 
attention and 


constant 
which can 


requires 
handling, 
seldom be done by one man even with 
the aid of overhead trolleys and sim- 
It is not a mechanical or 
automatic process, but one of hard 
manual labor, and the regulation of 


ilar fixtures. 
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temperature and methods of dipping 
require the attention of an experienced 
galvanizer. 

As a leading authority on hot work 
has written: “Considerable skill is re- 
quired to bring a piece of work out 
of the metal and cool it so that the 
surface will be smooth, free from blis- 
ters and with no lumps of surplus 
metal attached.” 

For the electric process at least one 
man possessing some knowledge of 
electricity and of all the whims of 


electrolytics is needed. In __ electro- 





deposition irregular shapes—excepting 
in the case of very small articles—re- 
quire regular shaped anodes, but in 
Sherardizing the dust, every particle 
of which may be considered as a min- 
ute anode in itself, is used just as it 
comes from the refiners for any size 
or shape of article. 

By combining the advantages of 
both the old processes, Sherardizing en- 
ables a manufacturer to galvanize with 
one plant only, articles which have hith- 
erto been divided between the two 
processes, the small ones being elec- 
tro-galvanized and the large ones 
dipped. Less care is needed in clean- 
ing the articles to be Sherardized, and 
oil or grease, far from being objection- 
able, are helpful to the process, be- 
cause their volatile hydrocarbons help 
to prevent oxidation of the dust; the 
addition of grease or vaseline has in 
deed been found to be of some advan- 
tage in many cases. Furthermore, the 
articles can be put into the drums wet, 
as they come from the washing tank. 
The labor of recutting threads is 
eliminated. Bolts, screws and _ nuts 
can be put in the drum just as they are 
delivered from the machines, covered 
with oil or cutting compound. 

With small installations the process 
can be worked intermittently. The 
low cost of the plant warrants a man- 
ufacturer in running a drum two. or 
three days a week instead of sending 
his work out, thereby saving time, 
freight and jobbers’ profits. The tem- 
perature required is so low that it 
takes very little time to start the fur- 
nace and where gas is used this ele- 


ment of time may be almost disre- 
garded. This low temperature also 
suggests using the waste gases of in- 
nealing and other furnaces, and in 
many cases it will be found economical 
to place a whole day’s production in 
the retort and leave it in overnight 
with the night watchman to keep his 
eye on the pyrometer. There is no 
labor for skimming and drossing; o 
pots to scrape at unexpected times, nor 
furnaces to destroy and rebuild at all 
too frequent intervals. 
The Saving in Fuel and Power. 
The plainest fact about hot galvan- 
izing is its thermal inefficiency. The 
pot must be kept going day and night, 
whether in use or not, and even dur- 
ing its operation most of the heat is 
lost by radiation and by having to 
bring the articles to the temperature of 
the bath. On the other hand, power is 
seldom an item of any consequence, 
whereas in_ electrolytic work the 
amount of current consumed is quite 
large, for a deposit which is meant for 
something more than exhibition pur- 
poses or to be buried out of sight and 
forgotten. This is seldom appreciated 
because electricity is unobtrusive in 
its action; the cost of electro-galvan- 
izing thin sheets is prohibitive on ac- 
count of the amount of current con- 
sumed. In Sherardizing the heat is 
very low and is kept in by a lining of 
refractory material; the articles do 
not have to reach the temperature of 
the zinc dust and the apparatus is al- 
ways ready for work on short notice. 
The temperature does not have to be 
varied to suit the different sizes and 
classes of articles to be coated and as 
I have suggested, waste gases can be 
used under many circumstances. 
Other Factors of Economy. 
With the new process, less acid is 
used than in the electrolytic process 
because the cleaning does not have to 
be so thorough. The vapor works its 
way under specks of dirt and bare 
spots cannot exist. No flux of any 
kind is needed as in hot galvanizing, 
and there are no comparatively high- 
priced electrical supplies to be bought. 
Theré is no danger whatever from 
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explosions, no broken castings nor dis- 


torted iron work to replace, and the 
temper of the finest steel blades and 
of steel springs is in no way injured by 
the low temperature used. This may 
at. first seem strange and will not be 
perfectly clear until we know some- 
thing more about the temperatures ex- 
isting and the reactions taking place 
in the retort. 

Various Applications of Dry Galvaniz- 

ing. 

Sherardizing will not full an uncalked 
seam and act as a solder, this is its one 
limitation but it has a great variety of 
new applications to make up for it. Fly 
screening can be galvanized and _ the 
business parts of agricultural imple- 
ments such as mower and harrow teeth 
can receive adequate protection at a 
low cost without impairing their qual- 
ities. 

Flashing a surface electrically to dis- 
cover flaws has been in use for some 
years and Sherardizing will render the 
same service; it is, in fact, being used 
at the present time for this very pur- 
pose for boiler tubes. However, while 
electric flashing is worthless against 
corrosion, a flashing with zine dust or 
vapor is very effective as a rust pre- 
ventive, and of particular service for 
articles which are to be shipped across 
the ocean. 

Within reasonable limits innumera- 
ble machined articles, tools, locomo- 
tive and engine parts can be flashed 
with zinc and be effectively protected 
against rust under the conditions of 
their operation, whereas at present 
they must be periodically cleaned at 
the expense of their appearance and of 
the accuracy of their fit. Articles 
such as wire, tubes, etc., either flashed 
or coated with a heavy deposit can be 
drawn out, the coating drawing out 
with the material itself. 

A brilliant and permanent polish 
which can hardly be distinguished 
from nickel-plating, but bluer and 
more like silver, and a better reflector 
of light, can be given to Sherardized 
articles by means of the usual burn- 
ishing tools and machines, but unlike 
nickel-plating it is absolutely rust- 


proof. This polish is not temporary 
like that of electro-galvanizing, and it 
is hard and durable if worked down, as 
it should be, to the ferro-zinc. The rea- 
son that it does not whiten by corro- 
sion, as might naturally be expected, is 
because the surface has flowed to an 
inpervious film and the iron is shielded 
from any contact effects. In this con- 
nection it should be remembered that 
highly polished steel is relatively rust- 
proof. If, however, nickel-plating is 
preferred a light Sherardizing before 
plating, instead of coppering, will en- 
sure very thorough adherence of the 
nickel to the ferro-zinc and superior 
rust-proof qualities will be obtained. It 
has been shown that it is very difficult 
to volatilize zinc from alloys where 
there is any nickel present.* 

Sherardized aluminum can be elec- 
tro-plated and the objectionable soft 
surface be overcome, not to mention 
the finish and appearance. 

Sherardizing has been found to pro- 
tect silver from sulphated hydrogen 
which blackens it; it can be applied 
very lightly before polishing without 
altering the color. When aluminum 
has been Sherardized it can be readily 
soldered; this is expected to do away 
with the very unsatisfactory riveting 
of articles made from aluminum sheets. 
The latest application is for inlaying 
or damascening and this art is being 
carried out in England on a commer- 
cial scale. A variety of colors can be 
obtained by using different dusts and 
by varying the time, thereby obtain- 
ing alloys of different tints. The de- 
signs shade off in a pleasing manner 
beyond the edges of the stopping-off 
material which acts as a stencil in set- 
ting graphical limits to the action of 
the dusts and vapors. 


It is very seldom that in the _his- 
tory of invention we find an improved 
process which corrects so many de- 
fects, removes so many limitations of 
the processes in use and creates so 
many new and novel applications as 


does dry-galvanizing. 


*See A. R. Haslam in Chem. News, Vol. 51. 

















XUM 


SCIENCE APPLIED TO THE BRASS 
INDUSTRY 


By Anprew M. Farrevic, Copper HItt, TENN. 


For the sake of progress in the 
brass industry, as well as for the ad- 
vancement of science, it is highly de- 
sirable that the brass and _ scientific 
men learn to know each other better. 
Science is not nearly so formidable as 
many believe. She should be respect- 
ed, it is true, but not treated with awe; 
for the benefits she has bestowed, she 
should be admired, not feared and 
shunned; and while she continues to 
promise aid, economically lightening 
the labors of men, improving the qual- 
ity of products and the efficiency of 
processes, she should be cherished, not 
ignored, maligned not abused. 

Science, it must be admitted, is a 
forbidding word. Yet it need not be. 
As indicated by its derivation, science 
is nothing more nor less terrible than 
knowledge. More specifically, it is 
the knowledge of nature’s laws. An 
incident that occurred in the course of 
this day’s work will illustrate at once 
the meaning of science, and its value 
to the brass industry. Mr. X. was 
superintending the manufacture of a 
new metal, an alloy of nickel and lead. 
He weighed the metals himself, and 
was particular that the percentages 
should remain exactly as planned. He 
was out of the foundry when the lead 
was added, but stepped in just as the 
men were skimming, and as he did 
so, saw a heavy lump fall from the 
crucible to the floor. 

“What’s that?” asked X, suspiciously. 

“Slag from the coke,” was the reply, 
and this statement was corroborated 
by a fellow workman. 

Not content, X plunged the lump 
into water to cool it, scratched the sur- 
face with a file, and saw that the lump 
was not slag, but metal. Application 
of the magnet indicated that the metal 
was either nickel or iron, and a simple 
chemical test excluded the latter, so 


that the deduction was plain. The 
men chilled the nickel by adding the 
lead too fast, then skimmed off the 
frozen nickel, which had come to the 
surface of the lead, and so, entirely 
ignorant of this fact, spoiled their 
work. In this case only very ele- 
mentary science, or knowledge, if you 
will, was required to detect the error 
and apply the remedy—a new casting. 

Contemplating the help that science 
has already given the brass maker, ana- 
lytical chemistry at once claims our 
attention. This branch of chemistry 
detects injurious impurities in the com- 
mercial metals from which brass is 
made; it locates and measures the 
losses in the business; by pointing out 
the sources of inaccuracy, it standard- 
izes the mixtures of a casting shop; 
it shows the exact composition of any 
metal submitted for reproduction; by 
selecting the good and bad qualities of 
molding sands it improves the quality 
of sand castings; it distinguishes good 
coal and coke from poor, and in many 
ways discovers the cause of trouble. 

Metallurgy, in its turn, has been of 
service. The methods of recovering 
metal from scrap have been improved. 
The cause of porosity in castings has 
been found, and the soundest castings 
are now possible by the use of de- 
oxidizers, such as silicon, phosphorus, 
aluminum or magnesium. The oxida- 
tion of metals in the foundry has been 
diminished by keeping the molten 
metal surrounded as much as possible 
by reducing gases, both while melting 
and while pouring. The pernicious 
effect of the iron stirrer for mixing al- 
loys has been demonstrated, and one 
of graphite substituted. 

Physics has furnished the conduc- 
tivity bridge and the pyrometer. Since 
extremely small proportions. of certain 
impurities in copper have a powerful 
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effect in depressing the electrical con- 
ductivity, the former has been adopted 
as a quick and accurate means of test- 
ing the purity of refined copper. The 
pyrometer, by controlling the temper- 
ature, tends to render furnace pro- 
cesses more exact. The microscope, 
extending its researches to the exam- 
ination of the non-ferrous metals, has 
been directed upon polished and etched 
sections, of copper, brass and bronze, 
and has revealed the varying structures 
resulting from different degrees of heat 
in melting and pouring, as well as from 
forging, rolling, and other mechanical 
processes 

In the electro-plating industry the 
electrolite, 


value of circulating the 


either by rotating an electrode or 


otherwise, has been recognized and 
the principle applied 

But it is not possible, nor, indeed, 
is it necessary, to enumerate within 
the limits of an association paper all 
of the scientific discoveries and inven- 
tions adopted in practice by the brass 
industry since the days when, eighty 
years ago, sheet brass was made in 
Waterbury, Conn., by alternately pass- 
ing the ingot between heavy steel rolls 
and annealing in the flames of a 
chestnut wood fire. So much for the 
past and present—what is the outlook 
for the future? Completeness applied 
to the future is, of course, out of the 
question, and one must be content with 
a study of the signs of the times 
yf time and 


Even thus the limitations 
space serve an injunction against com- 
pleteness, and we can consider here 
only a few of the problems which con- 
front this generation. 

We had in mind just now the elec- 
tro-plating industry. The electro-plat- 
ing shop needs the chemist and metal- 
lurgist more, perhaps, than any other 
branch of the non-ferrous metal in- 
dustry. An examination of the inquiry 
columns of the trade papers demon- 
strates that rule-of-thumb methods in 
the plating room do not meet the re- 
quirements. The trouble experienced 
by the platers in controlling their so- 
lutions and costs and the quality of 


their work is simply evidence that the 


electro-plating shop ought to be, and 
must become an electro-chemical and 
metallurgical laboratory on a commer- 
cial scale; that the handful of this, 
the pinch of that, and the bucketful of 
the other—yes, even the dram and 
ounce and gallon—must give place to 
the gram and the liter; in short, that 
science must foster an industry that 
was born of science. It is too much 
to say that science is now prepared to 
solve off-hand any electro-plating pro- 
blem that might be presented. Pro- 
blems in practice require scientific in- 
vestigation, and as electro-plating pro- 
blems have been neglected, much 
painstaking work will be required for 
their solution. Let us see what prob- 
ability of success is offered to stimu- 
late efforts in this direction. 

Ideally, the metal dissolved from an 
anode showed equal the metal depos- 
ited on the cathode, the bath remain- 
ing unchanged. Practically, this de- 
sideratum is today seldom achieved 
Impurities in the anode dissolve in the 
bath, polluting it, and at the same time 
metal is deposited on the cathode more 
rapidly than it is dissolved from the 
anode. The excess is derived from the 
bath, with conséquent variation in com- 
position. Furthermore, certain impuri- 
ties, insoluble in the electrolyte, either 
form a coating on the anode, partially 
insulating it, or, falling off, foul the 
bath; consequently the electrolyte has 
to be regenerated or renewed from 
time to time. Such obstacles should 
not be regarded as insurmountable. 
On the contrary, experience shows that 
patient application of scientific princi- 
ples will overcome such difficulties. 
For example, several years ago Dr. 
N. S. Keith was confronted with a pro- 
blem in the electrolytic refining of lead 
base bullion.* His solution of lead 
acetate and lead nitrate became decom- 
posed, with the formation of insoluble 
salts which interfered with the deposi- 
tion. The problem was finally solved 
by substituting for the original bath 
an electrolyte composed of lead sul- 
phate dissolved in sodic acetate. Dr. 
Keith avers that the integrity of this 


*Electrical Industry, June, 1903, p. 345. 
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electrolyte was preserved indefinitely, 
that the salts gave no further trouble, 
and that equal amounts of lead were 
deposited at the cathode and dissolved 
from the anode. The extension of such 
studies as this to electro-plating is 
what the industry needs. 


Prof. Burgess has described a pro- 
cess for the electrolytic stripping of 
brass from iron,t by means of which 
superfluous brass may be _ stripped 
from parts of bicycles, and auto- 
mobiles, and other work which has 
been subjected to the brazing ,proc- 
ess. Silver can in the same way 
be recovered from old articles sub- 
mitted for replating, and from _ sus- 
pension rods, hooks and_ baskets 
used in the process. Files clogged 
with brass, copper or lead may be 
cleaned by this means, and the coating 
of tin or tinned iron may be recovered. 
It remains for science to invent, and 
for the electro-plating industry to ap- 
ply, a satisfactory electrolytic process 
for stripping nickel from iron. It is a 
significant fact those metals most 
amenable to the electro-plating proc- 
ess are metals which alloy readily and 
which are easily soldered together. 

Hence the theory that both electro- 
plating and soldering depend upon the 
uniting of two metals on surface alloy- 
ing at the point of contact. A new 
process of coating metals, viz., sherard- 
izing (so called after its inventor, 
Sherard Cowper-Coles), has demon- 
strated, according to Alfred Sang,t 
that surface alloying is possible, and 
that, too, at comparatively low temper- 
atures. Briefly, sherardizing consists 
in coating the surface of metals with 
zinc by means of zinc-dust, or “blue 
powder,” a by-product of the zinc 
smelters. 

Mr. Sang describes the process as 
follows: “The articles to be coated 
are placed in a cast iron drum and cov- 
ered with commercial zinc-dust; the 
drum is closed tightly, and placed 
in an oven heated to a_ tempera- 





+Chas. F. Burgess, “Electrolytic Stripping of 
Metals,” Electro-Chemical Industry, January, 
1904, p. 

t“Theory and Practice of Sherardizing,”’ 
Electro-Chemical and Metallurgical Industry, 
May, 1907, p. 187, 


ture of about 300 degrees Cent. The 
length of time during which the arti- 
cles are exposed to the heat depends 
on the thickness of the deposit de- 
sired. At the end of the heating pe- 
riod the drum is allowed to cool, and 
the articles are taken out. Notwith- 
standing the fact that metallic zinc 
does not vaporize below 940 de- 
grees Cent., the zinc-dust is found to 
vaporize at the low temperature men- 
tioned, and, being at a higher pressure 
than the atmosphere of the oven, the zinc 
gas penetrates the metal to be coated, 
forming on iron articles a protective sur- 
face said to be superior to either hot or 
cold galvanizing.” 

Commenting on the characteristics of 


- the coating, Mr. Sang says: 


“There is no doubt about the combina- 
tion of the zinc and the metal of the arti- 
cle being sufficiently intimate to be 
classed as an alloy. Copper which has 
been sherardized shows a skin of hard 
brass, and the blow-pipe is unable to 
form a bead of zinc on the surface of 
sherardized iron as it does when the 
iron has been hot or electrically coated. 
The longer the process is conducted the 
deeper will the vapor go into the metal.” 

It may be that enthusiasm for the new 
process has banished for a time the 
sober judgment of its investigators; but 
if even half of its claims can be justified, 
sherardizing has before it a field for oper- 
ation unlimited in extent. If the pro- 
cess is commercially practicable, to what 
lengths will it eventually go? Success- 
ful in producing surface alloys at a low 
temperature, it is possible that our scien- 
tists may yet develop an economical pro- 
cess for the cold manufacture of brass. 

Other probl@ms of the foundry, more 
practical ones, and of greater interest to 
the manufacturer and the business man 
offer opportunities for the advancement 
of science and the progress of the metal 
industry. What, for example, do the 
brass melters know of the efficiency of 
their furnaces—that is, of the relations 
which the heat units utilized bear to the 
heat units contained in the fuel con- 
sumed? Are they aware that, given the 
proper data, such rélations can be calcu- 
lated, and: that the information so ob- 
tained can be used as a basis for devis- 
ing new and more efficient furnaces? 
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Prof. J..W. Richards, in section VI of 


his invaluable serial on Metallurgical 


Calculations* cites as a problem for so- 
lution the efficiency of a regenerative oil- 


burning furnace manufactured by the 
Rockwell Engineering Co. Lacking cer- 
tain items of information necessary for 


the solution of this particular problem, 
he made assumptiors (probably not far 
from the truth), to supply the missing 
data, this that 
the net efficiency of the furnace was only 
14 per cent. 
that the far 
less efficient than even this low figure. 
In the same article Prof. Richards points 
out the deficiency of 


and in way calculated 
It is reasonable to suppose 


wind furnace would prove 


scientific data con- 
cerning alloys. To quote: 
“There is here 
field 


cultivation 


a wide and interesting 


for metallurgical research, whose 
would yield results both of 
high practical and high theoretical inter- 
est, and yet it is un- 
What is complete 
data ccncerning the specific heat of solid 
and liquid alloy, and latent heat of fu- 


sion. 


comparatively 


touched. wanted is 


These, combined with the deter- 
mination of the heat the al- 
loying, would furnish a sound basis for 


evolved in 


a practical theory of alloys, besides en- 
abling workers with these alloys to con- 
trol the efficiency of their furnaces, and, 
in general, to know with scientific exact- 
ness what they are accomplishing.” 

the data 
there 


Prof. 
opportunities for 
much valuable work along other lines— 


Besides 


Richards 


mentioned by 
are 


for example, with the pyrometer and the 
microscope, in determining the effect on 
alloys of different melting and pouring 
temperatures; the effect of variations in 
the rate of cooling; the effect of different 
heats in the annealing fuenaces; and so 
on indefinitely. 

At the past three 
years scientific men have been exploiting 


intervals during 
in the technical press a project which 
must be of great interest to the brass 
foundryman—the manufacture of 
ferrous alloys by electricity. 


non- 
Any brass 
melter will admit that the crucible meth- 
od of making brass is by ro means an 
ideal process, and he is willing to aban- 
don it as soon as a better method is sub- 


and Metallurgical Indus- 


300. 


* Electro-chemical 
try, Aug. 1905, p. 
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stituted. The average crucible holds 
about 200 pounds of metal. Handling 
brass in such small lots involves a heavy 
labor charge, and furthermore involves 
difficulty in controlling the quality of the 
alloy. Should a single slab of spelter 
contain a large amount of impurity, the 
whole of it is concentrated in the particu- 
lar slab of brass cast. By the crucible 
method the losses of zinc by oxidation 
and volatilization are enormous, and not 
only is the quality of the brass often 
impaired by oxidation, but owing to the 
uncertainty as to the amount of zinc 
lost per heat, it becomes very difficult to 
cast a zine alloy of the precise composi- 
tion desired. The crucible furnaces are 
extremely wasteful of heat, their heat is 
hard to control, and to use them invites 
contamination of the metal with foreign 
matter. Finally, crucibles are costly and 
fragile. Useless after 35 or 40 heats, 
they are a heavy expense to the foundry, 
to say nothing of the value of the metal 
lost by an occasional accident. 

On the note the advan- 
tages claimed for the electric furnace: 


other hand, 


Results : 
A —Lower labor charge per ton. 


I]—Larger tonnage per heat. 


B—Dilution of impurities in dis- 
tribution throughout large masses 
of metal. 

C—Homogereity of product. 

I].—Durability of furnace. Results: 

A —Elimination of breakage charge. 

III.—Generation of heat within the met- 
al. Results: 


A—Great heat efficiency of fur- 
race. 
B—Accurate control of tempera- 


ture to within 10 degrees Cent. 

C —Oxidizing atmosphere absent. 
Results : 

1—Elimination of zinc losses. 
2—Accurate mixture of known 
composition. 
D—Exclusion of 
from mixtures. 


foreign matter 


The type of furnace recommended by 
interested is that known as the 
induction furnace, the heat being gene- 
rated within the mass of metals to be 
fused into an alloy. The success attained 
by the inductiom furnace in the steel 
industry speaks well for the practicability 


those 
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of applying it to the brass foundry. In 
February, 1905, the editor of a prominent 
technical journal predicted that the elec- 
tric furnace would replace the crucible 
in the brass foundry. within ten years. 
Only two have passed, and already the 
announcement has been made, that ex- 
periments to determine the feasibility 
of the project are under way. 

The value of science to our industry 
has been merely hinted at; any one of 
the topics suggested could be enlarged 
upon so as to exceed this paper in vol- 
ume, and more topics could. be ‘added. 
But these hints may suffice to win new 


advocates for science applied to the brass 
industry. 

New advocates for science among the 
brass manufacturers—greater intimacy 
between science and art—is the first re- 
quirement for progress. Other condi- 
tions, already laid down* for the pro- 
gress of another industry, yet applicable 
to our own, are: 1—Wider circulation 
of scientific and technical literature; 2— 
discovery of new facts in science use- 
ful to the industry; 3—clearer knowledge 
of the laws correlating these facts; 4— 
increasing application of science to in- 
dustrial needs. 


AUTOMATIC POLISHING 


3y Jonas A. PARKER, ROCHESTER. N. Y. 


Attempts at automatic polishing, or 
buffing, extend back over a_ period 
of many years, but only during the 
past few years has it taken on a practical 
form and met with such popular. favor 
as to assure its ultimate success, both 
as regards economy and improved 
health conditions. Mechanical polish- 
ing will continue to advance along with 
other metal working machinery just in 
proportion as it deserves. The finest 
machine shop equipment, manned and 
supervised as some buff-rooms now 
are, would produce results disappoint- 
ing to a firm’s manager, yet we do not 
attribute many past failures of me- 
chanical polishing to the ignorance of 
the operatives alone. 

Automatic polishing has been held 
back because of a crazy endeavor of 
inventors to construct a machine that 
would polish anything from a button to 
a cook stove. Patent attorneys have 
feasted, experimental machinists have 
benefited and the junk dealer has 
smiled as he has seen some dear crea- 
tion relegated to the scrap heap. Ex- 
perimenters at last changed their ideas 
and they built a machine to polish but- 
tons and nothing else. The same in a 


© 


measure is true of cook stoves and 
heaters. 

After many discouragements and 
trials a machine is now manufactured 
and in use in many of the larger stove 
works in which you place castings sim- 
ilar in form and outline, and their pol- 
ishing is rapidly accomplished. No at- 
tempt is made to polish all the parts on 
this one machine; other parts, the rings 
for instance, receive attention from a 
machine bearing no point of resem- 
blance to the first machine. I am re- 
liably informed by a large manufac- 
turer of stoves that they simply could 
not complete their orders had they to 
depend on hand polishing. The same 
may be said of tubing used in gas 
ranges, bathrooms, chandelier fixtures 
and bedstead work. 

Later automatic machines for polish- 
ing hollow-ware were called for and 
the call was not in vain. After exper- 
iments extending over a period of 
three years, machines are now operat- 
ing in many large factories not only 
doing the work at a great saving in 
cost, but doing better work than can 
be obtained by hand buffing. Such in- 


*By Prof. J. W. Richards. 
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roads have been made in the polishing 
field by mechanical polishing that in 
some instances hollow-ware factories 
have dispensed with one-half their for- 
mer polishing force and have secured 
an increased output. Owing to simi- 
larity of sizes and shapes, hollow-ware 
has proven an advantageous field for 
automatic polishing and manufacturers 
have not been slow to avail themselves 
of the advantage afforded. Lamps, par- 
ticularly those of the automobile vari- 
ety, search lights and headlight re- 
flectors are also included in this line. 
Reliability. 

Another point not to be lost sight 
of in an investigation of mechanical 
polishing is the reliability of the ma- 
chine. They do not absent themselves 
from the factory as is sometimes the 
case of hand polishers, thus decreasing 
the output during a rush season. They 
serve as a reminder to their operator 
that they are there to do the work, and 
being simple of operation no time is 
lost owing to absence of regular oper- 
ator, as another without skilled train- 
ing can quickly operate them at their 
full capacity. 
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Ragged irregular shapes cannot be 
successfully polished by machines, but 
while waiting the coming of the elec- 
trician or chemist who shall by inven- 
tion obliterate all remainder of the 
death-dealing buff wheel, is it not in- 
cumbent upon you as employers to in- 
vestigate claims made for. ameliorating 
this serious condition? 

You ask if machine polishing can be 
adapted to your line of work and how 
it will benefit the polisher? 

The answer is, first by releasing a 
large percentage of those now em- 
ployed over the disease breeding buff 
wheels, and forcing them, if necessary, 
to other trades fit for man. 

Second, in removing those who are 
needed to operate machines, away from 
the seat of trouble to a natural posi- 
tion. Improving the condition has im- 
proved the man and he leaves the fac- 
tory after his day’s work with the same 
feeling of satisfaction as the machinist 
or the office clerk. 

In conclusion, then, I invite you to 
investigate automatic polishing. I be- 
lieve it worthy of your encouragement 
both from a financial and a humanitar- 
ian standpoint. 


COPPER FOR THE FOUNDRY 


By F. L. ANTISELL, PERTH Amboy, N. J. 


Copper for foundry purposes is re- 
quired to possess certain properties, 
determined by the specific use for 


which it is intended, and that particular 
grade should be selected which will fill 
the requirements of the work in hand. To 
this end, the buyer should carefully 
consider the following points:- 

(1) Brand. 

(2) Conductivity. 

(3) Analysis. 


(4) Shape. 
(5) Appearance, i. e., color, pitch, 
etc. 


The brand, which the writer con- 
siders as first in importance, conveys 


the greatest amount of information to 
the buyer of copper. It insures uni- 
form quality aside from the chemical 
analysis (as various brands of copper 
vary somewhat in pitch, or say if you 
like, gases or oxides}, which fact is of 
great practical advantage to the mixer 
of copper. alloys, as the melting can 
be conducted largely by a pre-ar- 
ranged schedule, for a reliable brand 
of copper can always be depended 
upon to run uniform, whereas, while 
the unknown or unbranded ingot may. 
represent the very best grade of copper 
obtainable. It, on the other hand, may 
be only capable of producing a casting 
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of inferior quality. Again, certain 
brands stand for a reputation that has 
required a vast amount of capital to 
create, and a large plant to produce. 
It is evident that a non-uniform brand 
of copper would jeopardize the  busi- 
ness of the producing plant. To guard 
against this possibility, makers of var- 
ious brands use every precaution to 
keep their products uniform in quality, 
it being not unusual to cast over 100,- 
000 pounds of ingots at one charge, 12 
ingots being cast simultaneously every 
20 or 30 seconds. This large bath of 
copper is constantly under the inspec- 
tion of metallurgists, chemists, and 
physical scientists. It can be said as 
an almost universal truth that writers 
on this subject invariably recommend 
the purchase of branded ingot copper 
only. However, with the advent of the 
foundry chemist, and with a good con- 
ductivity bridge, microscope and acces- 
sories, this situation will probably 
change to some degree in the future. 
Conductivity. 

Conductivity may be well considered 
second in importance only to the brand 
as it can be said within certain  re- 
strictions to be a measure of the ulti- 
mate quality of the metal. This test 
should be carefully conducted with an 
apparatus of modern design. For the 
foundryman the best results will be ob- 
tained by drawing into wire a speci- 
men of the ingot and testing the hard 
drawn wire. The number of dies var- 
ies with the grade of copper. The same 
specimen can then be tested for ten- 
sile strength. 

If the conductivity of hard drawn 
copper wire is 98.75 per cent (Mathies- 
sen’s standard), it will represent a con- 
ductivity of about 101 per cent if prop- 
erly annealed. Should any impurities 
appear, the conductivity will be lower 
according to the specific resistance of 
the alloy, and quantity of various ele- 
ments. 

The accompanying illustration shows 
graphically how the occurrence of 
even the most minute quantity of 
arsenic will vary the  conductiv- 
ity of copper. Thus, in annealed cop- 
per wire with a conductivity of 100 


per cent we would hardly expect to 
find more than a trace of arsenic. 
Curves for the different elements show 
in an interesting manner the effect of 
impurities in copper. However, high 
conductivity in itself does not prove 
conclusively that between two speci- 
mens the higher in conductivity is the 
more suitable for casting purposes. 
Within certain limits copper may con- 
tain impurities in an oxidized condi- 
tion, thus reducing the resistance of the 
specimen as a copper alloy, but at the 
expense of its tensile strength whereas, 
on the other hand, the impurity occur- 
ring in a metallic state must necessar- 
ily reduce the conductivity, and in prac- 
tically all cases increase the tensile 
strength. Thus the conductivity test 
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is of more importance when considered 
in connection with a tensile test, and 
though various investigators do not 
agree in general on the point, it ap- 
pears that as the rate of conductivity 
increases, the tensile strength de- 
creases. The specimen for this test 
must necessarily therefore be treated 
for ultimate tensile strength only. 

While copper refiners always give 
attention to the proper de-oxidizing of 
the metal there is almost always pres- 
ent a small quantity of copper oxide 
that does not appear to decrease either 
its conductivity or tensile strength. 

Analysis. 

In buying copper on analysis it is 

generally sufficient to specify the total 
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copper contents. Copper running 99.90 
per cent pure is suitable for the high- 
est grade of copper. alloy, and no dis- 
tinction is necessary in specifying its 
origin as “Lake,” “Electrolytic,” etc. 
The percentage of copper contents 
may decrease steadily for different re- 
quirements according to the nature of 
the impurities. The principal impuri- 
ties are arsenic, antimony, iron, sul- 
phur, bismuth, selenium and tellurium. 
Shape. 

The shape of ingots varies with the 
individual tastes of refiners. In fact, it 
is not unusual for copper refiners pro- 
ducing two or more grades of ingots, 
to make them up into different shapes, 
thereby reducing the probability of 
mixing qualities. It would appear that 
a standard shape and weight of cast- 
ing copper would be very desirable, and 
should receive some attention from the 
brass founder. . The ingot has in many 
cases increased in thickness until its 
weight is close to 20 pounds, and often 
possesses but two heels, making it too 
heavy to be easily cut apart. 

The principal shapes of casting cop- 
per in the market are: 


1. The old fashioned three-heeled 
ingot. 

2. The newer form of two-heeled. 

3. The ingot bar. 

4. The multiple ingot bar. 

5. The slab. 


These shapes all have advantages 
peculiar to themselves, but it would 
seem that the old fashioned ingot bar 
is more than holding its own, and is 
generally preferred by brass founders. 

The ingot bar consists of a number 
of ingots cast continuously, end to end, 
generally in groups of three three- 
heeled ingots, the ends being joined by 


a thin gate, forming an extra deep 
notch to facilitate detaching the indi- 
vidual ingots. 

The multiple ingot bar is formed by 
several ingot bars cast side by side and 
connected at several points by gates. 
These bars must necessarily be cut 
apart before melting, and when ade- 
quate facilities are not at hand to sep- 
arate them, the final cost is somewhat 
greater than for the ingot weighing say 
20 pounds, although the latter has 
probably to stand a charge for coop- 
erage. Furthermore, the ingot bar 
when cut apart presents sharp corners 
that have a tendency to abrade and 
shorten the life of the crucible. 


To get economical results from the 
slab, it is necessary to use a substan- 
tial shearing machine, capable of cut- 
ting the slab into pieces of proper size 
to be placed in the crucible, and the 
cost of this work must be _ charged 
against the shape as an offset to the 
saving in shipping expense. 

Appearance. 

If the author of the saying, “Ap- 
pearances are deceiving,” had in mind 
copper when making this remark, he 
could hardly have explained the situa- 
tion more clearly. If there is one thing 
impossible, it is to judge the quality of 
copper by the color of its skin. 

The terms, “rose red,” “brassy,” 
“black,” mean nothing in regard to qual- 
ity; the most beautiful rose colored in- 
got may contain one-half per cent of arsenic, 
while the blackest looking ingot ever 
made may be 99.99 fine. The various 
colors are due almost entirely to the 
temperature of the copper and pickle, 
when the casting leaves the mold. The 
pitch on the back of the ingot should 
be fairly flat with a uniform wrinkled 
top surface, and without sharp corners. 
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ELECTRO-DEPOSITION OF BRASS 


3Y CuHas. H. Proctor, ARLINGTON, N. J. 


Not since the French Syndicate 
controlled the copper market of the 
world, more than 20 years ago, has 
copper reached such an intrinsic value 
as it has today. This is not due to any 
combination of labor or capital, but to 
natural results of supply and demand. 

When we take into consideration the 
unprecedented demand for copper cre- 
ated by the vast changes that are tak- 
ing place in the great motive power 
systems of this country—and we might 
just as well say of the civilized world 
—from steam to electricity, and the 
tremendous amount of copper con- 
sumed in these changes, it is not neces- 
sary to go very deeply into details to 
fonm an opinion as to why copper has 
reached the high price at which it now 
stands. 

The high price of copper has had 
such an effect on the brass industry of 
the world that in many lines of manu- 
facture, which have usually been made 
of brass or a similar alloy, that metal 
has been replaced with the ferrous and 
non-ferrous metals of iron, steel, tin; 
and with alloys of lead, antimony, 
spelter and combinations of these met- 
als. In fact, wherever possible the 
baser metals have been used to 
cheapen the cost of production. 

So we find the results of the work- 
ers of iron and brass in the finished 
product. The electro-plater, by his art, 
unites the craft into one common mass, 
and so it should be with this great 
brotherhood of workers in iron and 
brass. The electro-plater, on the com- 
mon level, congratulates you upon this 
endeavor to unite your efforts and bids 
you “God speed.” 

In preparing this paper for your con- 
sideration it is with the one idea to pre- 
sent a few practical suggestions on the 
electro-deposition of brass upon baser 
metals, as I have found them in actual 
practice. As brass consists essentially 


of an alloy of two parts of copper to one 
of zinc, so we should expect that for 
the same alloy in the electro-depositing 
of bfass the same essential proportions 
would be necessary to produce like re- 
sults. But in making a careful study of 
this question in practice I have found 
that to produce like results from a two- 
and-one mixture it is necessary to use 
three parts of copper to one of zinc for 
the deposited alloy. 

Of the various metallic deposits now 
employed by the plater there is none 
that gives so much trouble and needs 
such careful treatment, for good re- 
sults, as the brass bath, and this is the 
consensus of opinion of nearly all plat- 
ers. While this may be true in many 
cases, in my own practice I have found 
the brass bath as easy to keep in work- 
ing condition as copper or nickel, silver 
or gold. There is one thing important 
for successful results in brass plating— 
that is a study of the alloys of copper 
and zine to understand the variation of 
color resulting from the increase or de- 
crease of the amount of copper em- 
ployed. In the alloy of the foundry 
the two-and-one mixture produces the 
full yellow or rich brass. This color is 
produced with slight variation even 
when 80 parts of copper and 20 parts 
of zinc are used. When we go below 
the two-and-one mixture, even as low 
as equal parts of each metal, we find 
the yellow color still predominates. 
This variation of color in proportion to 
the mixture of the alloy is well under- 
stood by the brass foundryman, but to 
many of the electro-platers is an un- 
known quantity, and this is where the 
trouble comes in. It is not always the 
effect of too much cyanide, too much 
ammonia, or a too concentrated or an 
insufficiently dense bath, but to an ex- 
cess of zinc that causes the trouble. 
This is shown by excessive spotting 
out, easily tarnished deposits, or depos- 
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its that materially change their color 
when lacquered, for which the plater 
endeavors to find a remedy. 

In the study of alloys, as mentioned, 
those below the two-and-one mixture, 
yellow colors, still predominate. As an 
example: Today the brass bath is nor- 
mal; work has been accomplished all 
day with satisfactory results. Tomor- 
row a slight variation of color is noted 
with a tendency toward a slight red- 
dish yellow. In nine cases out of ten 
an addition of zinc will be made when, 
according to the study of the alloys, 
copper should be added to reimburse 
the loss noted by the change in color. 
When it is remembered that copper is 
essentially the great factor in a well 
composed brass bath, which consists 
largely of this metal, and that zinc is 
withdrawn very slowly, the bath should 
be regulated with copper. 

In the composition of brass baths 
there is very little change from the 
formulas prescribed by the great mas- 
ter Roseleur, whose directions stand 
pre-eminently above their 
successful working. This applies not 
only to brass solutions, but to nearly 
all metals that are employed in the art 
of electro deposition. 

It is not necessary for me to go into 
details of formulas, for all platers know 
that a brass bath consists mainly of 
the carbonates of copper and zinc in 
their solvent of cyanide of potassium, 
with the additions of the sodium car- 
bonate and bisulphite of soda as con- 
ducting salts to increase the electrical 
conductivity; there are also slight ad- 
ditions of ammonia to assist in main- 
taining color. 

Some operators use anodes of copper 
constantly in their baths, adding zinc 
when necessary to mamtain color. 
This is good practice, for with an 
anode surface of all copper the plater 
can make no mistakes as to the metal 
necessary to produce the desired color. 
In my own practice I use anodes of cast 


others in 


copper and zinc in the proportion of three 
anodes of copper to one of zinc. In this 
manner I find it possible to easily 
maintain a uniform deposit by the ad- 
dition of cyanide and the soda salts, 
with aecasionally an addition of the 
metallic salts. A slight amount of 
zinc dissolved in ammonia water, 
thrown towards the copper, will in- 
stantly change the color of the de- 
posit. 

I have stated that in the composition 
of brass baths there is nothing new; 
but I have in mind one compound that 
has appeared within the past year or 
two. I refer to cuprous sulphite or 
red copper compound, which is rapidly 
replacing the acetate and carbonate of 
copper in the production of deposits of 
copper, bronze and brass. The results 
obtained with this compound have been 
eminently satisfactory. Its use avoids 
to a large extent the trouble experi- 
enced in plating iron, in the nature of 
blistering. It also does away with this 
trouble in the deposits upon lead and 
its alloys. 

A standard solution that can be made 
the basis of a copper, bronze or brass 
bath consists of: 


WN 5 a Dateien anaes oe 1 gallon 
Cyanide of potassium..... 6 ounces 
Cuprous sulphite ......... to, , alia 
Sodium bisulphite ........ ey: 


For the production of bronze or 
brass by this formula, carbonate of 
zinc is dissolved in cyanide of potas- 
sium and water in the proportion of 
one part carbonate to two parts cyan- 


ide, making a concentrated solution. 
By adding one-eighth part of the 
amount of cuprous sulphite used, a 


bronze bath will be the result; with 
the addition of one-fourth part a good 
brass bath will be obtained. 

It will always be found more satis- 
factory, when producing deposits of al- 
loys, to first prepare the copper bath, 
and then make the additions of zinc 
when the bath is in working condition. 
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COMPARATIVE CUPOLA PRACTICE 


By W. S. McQuiILian, WARREN, Pa. 


At the January meeting of the New 
York Foundry Foremen, the subject 
of cupola practice and melting ratios 
was brought up for discussion. Ac- 
cordingly a list of questions was 
submitted to about 30 foundrymen, 
and they were requested to answer 
as accurately as possible regarding 
the working of the cupolas in their 
charge. About 20 answers were re- 
ceived, most of which have been 
tabulated in Tables I and II for 
comparison. Some were received, 
which were not fully carried out, 
and could not, thereiore, be used 
very well, and still others, owing to 
the odd construction and shape‘of the 
cupola, could not be analyzed for 
comparison, and had to be left out of 
this paper. 

While some of these records would 
make interesting studies in themselves, 
the figures in the tables, are approxi- 
mate, and while, it is not claimed that 
they are correct in every particular, it 
is believed that they are a fair compari- 
son and show the results obtained from 
a number of different cupolas, with the 
varying conditions under which they 
were worked. 

Fuel. 

The volume of coke was figured from 
100 pounds of good Connellsville coke 
which measured 5,264 cubic inches, 
and of hard coal, at about one-half the 
volume of coke, as it was found that 
some foundrymen use coal and coke 
on their bed charge. It has been 
stated that the cupola is one of the 
simplest devices for melting cast iron, 
which may be true, but where speed, 
economy, and quality, are desired, a 
thorough knowledge of the condi- 
tions, and workings of the cupola are 
very essential. There are. certain 
fixed laws governing the melting of 
iron in a cupola. If the conditions 
are made proper and in accordance 


with the requirements of the laws, 
certain definite results are bound to 
follow. A given quantity of heat im- 
parted to a certain amount of iron 
will bring about the change which 
we call “melted.” Cast iron melts, 
ordinarily, at about - 2,200 degrees 
Fahr., but there are a few foundry- 
men who would find it fit for use 
at this temperature, as it would be 
so near the actual melting point that 


. it would quickly chill back to the solid 


state before it could be poured. As this 
temperature causes the metal to just 
run, it is evident that it must be 
treated much higher in order to have 
the iron retain its fluidity after being 
taken from the cupola. It is gener- 
ally understood that the portion of the 
fuel below the tuyeres is not capable of 
giving this extra heat, and hence the 
metal must receive it before it drops 
below this point. We must therefore, 
look to the fuel above the tuyeres to 
furnish this heat as the metal drops 
through on its Way to the bottom. So 
we find that the height of bed above the 
tuyere is of much importance in giv- 
ing us good hot iron quickly. If the 
bed is low, it may melt, but dropping 
as it does, directly into the cold blast 
as it enters the cupola, it is cooled, and 
the result is dull iron. We can easily 
understand by the blocking of the fire, 
in front of the tuyere after the blast is 
put on, the effect of the cold air upon 
the melted metal. 

There is the other extreme, having 
the fuel bed too high above the tuyeres. 
In this case the intense heat existing 
in the melting zone is applied to the 
fuel above it, instead of acting directly 
upon the metal. We have not only a 
waste of fuel, but a waste of time wait- 
ing for the excess to burn away suf- 
ficiently to bring down the irons to 
the melting zone where they will be 
melted. Therefore, the height of fuel 
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above the’ tuyeres is of much impor- | SP BES Par oA 
tance in getting good hot iron in the SELSe2383s8 
shortest time. Care should be taken g oF 39 3 2 & 1 
to see that the bed is neither too high | 2. » Bee ao o Z| 
nor too low. B2Fs8ss 3: 

Cupola Efficiency. | Bo® iss =e > | 
The theory has been advanced that a »s g fog e° é | 
cupola would melt faster around the g° S Ses aS 5: | 
edges than in the center. Others have =! by 2 Be | 
claimed that the center would melt the los: 4 -: Bos 
faster. This is not proven by the fig- | f: a: ¥ . eS : | 
ures, as we find that a 35-inch cupola |: 8B: g:° 
melted 19%4 pounds to the square foot, - r 
per minute, while a 72-inch cupola 5: 
melted only twenty pouthds per square | 8: 
foot, pen minute. As the iron from the ‘3 
35-inch cupola was used for stove | a 
plate, we must assume that it was very | =Se¥ese =3 ee 
hot. Wealso finda 48-inch cupola melt-’ | 
ing over 15 pounds per square foot per | wo 8 S. Fe 
minute, but this may be accounted for , SUAADA SCHMLW 
by the figures shown. We find that at 
least two conditions in the 48-inch as ee pe, 
cupola are opposed to fast melting, he. Ee, 
namely, the use of part coal, and és i 
the proportion of tuyere area. to the ee a se. 
cupola area, which is one-to thirteen. rn ja, 3% Ress ic 3 
Further, only eight ounces of blast ob- — = 
tains, which would indicate that not sPeroestssaul o 
enough air was furnished this cupola. a 
On the other hand, we find a 56-inch me eo 
cupola melting over 21%4 pounds per | BesGos aria 
minute, per square foot. In this cu- 
pola, we find the proportion of tuyere eal ae ~ = = 
area about one to less than four, with SON ee 
a blast pressure of 18 ounces. We also 2 fe. 
note that the two 54-inch cupolas, Nos. baci) Bene Go OE as 
8 and 9, are about equal in tuyere area pi iosabes's: by Paneer ts 
and blast pressure, but No. 9 melts ao | 
over 22% pounds per square foot per SOSLTESTS 
minute, while No. 8 melts a little less z rs 
than 19 pounds per square foot pees 2 Se 
per minute. Here, we might as- Re wee eee ee 
sume that the higher fuel bed wos £2 
of No. 8, was the factor which rifs.e2eecr 
gave No. 9 the faster speed of melting. os va 
Now, if we turn to No. 10, a 58-inch ss 0 ic Sees ae OE ts 
cupola, we find a still larger propor- ste eal acata a naan alts 
tionate tuyere area and a smaller ratio = = 
per square foot per minute with a wee 2eeueer 
higher blast pressure (sixteen ounces.) 
Here again, we might assume that the ne 2 Dab 
--" w&S NOON A = 
fuel bed above the tuyeres is not high eee ne 
enough to produce the best results. . t > 
As we must remember that the blast wPwon VSSue 
ee RWA AKA AWN VM 
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pressure will cool a large part of the 
fuel, and raise the melting zone, so we 
will say, if this fuel bed was 6 inches 
to 8 inches higher, the melting rate 
would be more in proportion with No. 
9, or if the blast pressure was reduced 
two or three ounces, faster melting 
would result. We may also note No. 
4, a 44-inch cupola melting 18.19 
pounds per square foot, per minute. 
The tuyere area here is aboyt 9% to 
1. The blast pressure is low for this 
proportion, but we may also note that 
the fuel bed is low and maintained so, 
by small succeeding charges of fuel 
and iron. In this cupola we have per- 
sonal knowledge of the good quality 
and temperature of the metal pro- 
duced, and believe these conditions to 
be due to blast and fuel being kept in 
good proportion. 
Conclusions. 

From these few comparisons, we 
arrive at the conclusion, that fuel and 
blast must be kept in certain relations 
to obtain fast and economical melting. 
There are many other ,studies that 
could be made from the tables pre- 
sented, from which you may draw con- 
clusions which doubtless would tend to 
establish the following facts: 

That with a high fuel bed and a high 
blast pressure the melting zone is raised 
and a cooling of the fuel around and above 
the tuyeres results. It-also chills the 
iron and slag over the tuyeres and 
causes the cupola to bung up at this 
point. 

That a high fuel bed and a low 
blast pressure cause delay and waste of 


fuel by having to burn out a portion 
before the iron will reach the melting 
zone, 

That a low fuel bed and a high 
blast pressure will cause dull iron by 
cooling. 

There is one other condition which 
affects the melting ratio, and perhaps 
contributes more to the waste of fuel 
than any other. This is the height of 
tuyeres from the bottom. Also the 
construction of some cupolas having 
two rows of tuyeres. As we must con- 
sider the fuel below the tuyeres as only 
a foundation to keep the effective fuel 
at a proper height, and as these high 
tuyere cupolas have for their object the 
holding of metal in the bottom suf- 
ficient to pour, large pieces, this pro- 
vision would seem unnecessary. 

As we will note, by referring to No. 
13, the tuyeres in this 60-inch cupola 
are but two inches above the sand bot- 
tom, the iron was used to pour very 
light work and ran in a stream at the 
rate of 370 pounds per minute, filling 
a 2,000-pound ladle in a little over five 
minutes. It could. be held for some 
time, retain its heat and be free from 
slag and dirt. ; 

Further than what has been shown, 
we do not desire to make a comparison 
as to the melting ratio. Different kinds 
of work may be poured at different 
temperatures which fact should be 
taken into consideration in the study 
of the tables. We do not claim to be 
cupola experts but believe that you 
will find the figures given of interest 
to you. 
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THE INDUCTION FURNACE FOR THE 
PRODUCTION OF STEEL BY 
ELECTRICITY 


The induction furnace for the pro- 
ductidn of steel by electricity has been 
successfully operated abroad for the 
past seven years and in this country for 
about one and one-half years. It is now 
claimed that the process is tommer- 
cially established, and that the product 
is not only of a high quality but is 
attained at less cost than by the best 
type of fuel furnaces. The number of 
plants now installed and under way 
fully demonstrates an appreciation of 
these facts by some of the foremost 
steel manufacturers of the world. 

The induction furnace is equally well 
adapted for the general manufacture 
of alloys. The temperatures are under 
absolute control, may be maintained 
automatically constant at a predeter- 
mined point or quickly raised to the 
vaporizing point of the melted charge. 
Heat is developed directly in the 
charge to be treated, radiation losses 
are thereby reduced to a minimum, 
maintenance and ~ operation costs are 
lessened, and a dense and homogene- 
ous product is easily obtained. 


Prmciple of Construction and Opera- 
tion. 

The furnace represents in principle 
a static transformer such as-is every- 
where used for transforming alternat- 
ing currents, the charge of metal to 
be melted forming the secondary wind- 
ing of a-gingle turn. As is generally 
known, if an alternating current is 
sent through a coil consisting of sev- 
eral turns of an insulating conductor 
around a magnetic core built up of lam- 
inated iron, a strong alternating mag- 
netic field is set up in the core. This 
field, by the action of induction, causes 
a secondary current to circulate in a 
second conductor placed around the 
core, with no direct connection between 


the two. As the field strength is pro- 
portional to the number of turns and 
the current flowing in the primary coil, 
the current flowing in the charge 
which forms the secondary coil is also 
proportional to the current flowing in 
the primary coil. That is to say the 
current in the secondary will be ap- 
proximately equa! to the primary cur- 


rent multiplied by the number of pri- 


mary turns. Thus if we have 100 am- 
peres and 100 tirns in the primary, 
we obtain approximately 10,000 am- 
peres in the secondary. 

The amount of current flowing in the 
molten bath of a 100 kilowatt furnace 
would be roughly 30,000 amperes. The 
heat developed in the secondary is 
proportional to thé square of the cur- 
rent flowing through it. The heat is 
thus actually produced in the charge 
itself, without electrodes or external 
heat. By this means it is possible to 
heat the charge to any desired temper- 
ature without allowing it to come in 
contact with injurious products of 
combustion, such as carbon, sulphur, 


+ gases, etc. No expensive electrodes 


which dissipate energy, exert a carbon- 
izing effect on the charge, and require 
frequent renewals, or large copper con- 
ductors are required. 

Since the heat is developed directly 
in the charge without interposing radi- 
ating surfaces, the furnace is a melting 
machine of great efficiency. 

Unless, however, the core, primary 
and secondary coils are properly de- 
signed and constructed, the power fac- 
tor and efficiency will be very low, and 
the cost of operation will be prohibi- 
tive. 

With all other forms of construction 
it is necessary to use primary currents 
of very. low frequency which compen- 
sate in a slight measure f-r the low 
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power factor obtained. This means 
that special current generating appara- 
tus will be required costing from 50 
to 75 per cent more than standard gen- 
erators usually carried in stock by the 
electrical manufacturing companies. 
It is also impossible to obtain current 
for operating any other type furnace 
from the central station power. plants 
without using very expensive changing 
apparatus. 

The primary coils of the furnaces are 
constructed of copper wire strip or 
tubing as required to meet the condi- 
tions of service. The heat generated 
in the coil vy the current is dissipated 
by means of an air. blast or by the cir- 
culation of water through the coil itself 
in the case of copper tube coils. The 
coil is protected when such protection 
is necessary from the heat generated 
in the secondary by means of a water 
jacket between the lining case and the 
coil. When the copper tube coils are 
used the water jacket is seldom re- 
quired. Insulation for the coils is 
formed of incombustible mattrials and 
is designed according to the best engi- 
neering practice. 

The furnaces will be furnished as sta- 
tionary types with slag and metal tap- 
holes, or will be arranged to tilt allow- 
ing the slag and metal to be poured 
over the edge of the crucible, the lat- 
ter type being usually preferred. 


The lining is built of materials best- 


adapted to the material to be treated 
and method of working, and is usually 
rammed in place around a template. 
Regular repairs are necessary only at 
the slag line, and the faulty places are 
therefore always exposed after tapping 
and can be attended to before recharg- 
ing the furnace. 


Arrangement of Plant. 


As every manufacturer has different 
ideas in regard to the general arrange- 
ment and operation of a plant, it is 
dificult to say that any one arrange- 
ment is best, and it will be sufficient for 
us to give a brief account of the actu- 
al operation of the 170 kilowatt furnace 
‘at Gysinge, Sweden. 


This furnace is of the stationary type 
with the charging platform on about 
the same level as the upper edge of 
the melting trough or crucible, which 
is slightly raised above the surround- 
ing brickwork. On the charging plat- 
form are the switchboard, the scales 
for weighing the charge, and a small 
forge and anvil for making the forging 
tests, when the charge under treatment 
is completely melted and the leading 
hand at the furnace has made the col- 
orimetry test, the material to form the 
next charge is weighed, and placed in 
readiness near the furnace. Immedi- 
ately after tapping the material is 
charged, as a rule in two portions, each 
portion in ome quarter. of an hour, and 
the interval between portions one hour. 
In about two hours from the time the 
charging begins the whole of the ma- 
terial is melted, and at the end of an- 
other hour the carbon content is 
checked colorimetrically and by the 
forging test, and is corrected if too low 
by adding a little pig iron, and if too 
high by the addition of pure ore. 
About a quarter of an hour before tap- 
ping about 22 to 33 pounds of 12 per 
cent ferro-silicon is added, to insure 
that the ingots are free from blowholes. 
The charge is run off into a ladle lined 
with fire clay and carried on a crane, 
and if the metal is not quiescent a 
very stall quantity of pure aluminum 
(about 134 ounces for a whole charge) 
is added. The ingot molds which re- 
ceive the metal are placed on a turn- 
table underneath. These are of the 
ordinary construction, being two-part 
and held together with hoops tightened 
with wedges. The total quantity 
tapped being about 1,850 pounds, in 
different size ingots as required. The 
time of one heat is four “nours, and 
with so short an interval between 
charging the ingot molds do not re- 
quire much warming up, and they are 
only blackened inside with burning 
Swedish resin to give the ingots a 
smooth surface. 

A furnace now in operaton at Diss- 
ton’s Works in Philadelphia furnishes 
metal for ingots weighing 90 pounds, 
about 40 kilowatts of energy being re- 
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quired for the operation of the furnace 
and one heat being obtained each hour. 


Comparison With Other Methods. 


It has frequently been asserted that 
the induction furnace, or indeed any 
type of electric furnace can produce 
high class crucible steel from inferior 
materials, or even direct from iron ore. 
These statements are misleading. Im- 
purities can be reduced to a certain 
extent in the furnace by adding 
“physic” and rusty scrap iron can be 
properly reduced. High class iron ore 
can also be reduced to pig iron in the 
induction furnace, but for such work, 
power must be had at very low rates. 
The furnace is a modified crucible fur- 
nace, high grade raw material, as used 
hitherto must still be used for pro- 
ducing high class steel, but the induc- 
tion furnace permits of larger casts, a 
cheaper and cleaner form of melting 
and reduced cost of labor. Steel of 
the open-hearth quality may be pro- 
duced from the material usually used 
for the purpose. At present crucible 
steel is made by remelting crude steel 
in crucibles, by which means the kind 
of steel best adapted for cutting tools 
are obtained, or pig and wrought iron 
are melted together in the crucible 
forming a mixture suitable for making 
steel castings. In these methods re- 
action takes place between the material 
composing the crucible and_ its con- 
tents plays an important part. The 
steel takes up silicon from the refractory 
clay, and if graphite crucibles are used 
carbon is also absorbed. The same 
high density and freedom from gas ob- 
tained with the crucible process is also 
secured with this type of induction fur- 
nace. 

In making crucible steel, the furnace 
which generates the greatest amount 
of heat under exact control will give 
the best results. Perfect heat control 
is obtained with the induction 
furnace by simple methods of 
varying the primary current and 
thus controlling the current flow- 
ing in the crucible. Therefore the 
induction furnace is perfectly adapted 


for the production of the finest grades 
of this. kind of steel. There is no 
possibility of the metal becoming con- 
taminated from the electrodes, and no 
gases are in contact with the metal. In 
addition to these purely technical ad- 
vantages, there is also the important 
one of economy, through being able to 
dispense with the costly crucible. 

The demand for large crucible qual- 
ity ingots is increasing day by day, 
many ingots are required for various 
purposes several tons in weight and 
the crucible steel maker is confronted 
with really practical difficulties in mak- 
ing these large ingots, taking into con- 
sideration the number. of pots to be 
teemed, and the possible variation in 
quality. The induction furnace solves 
this problem, for it is as easy to make 
a two ton charge in such a furnace as 
a 90 pound charge in a crucible. 


Costs of .Steel Production, Crucible 


Practice. 


For purposes of comparison it will 
be well to note the following figures 
taken from actual tests under normal 
conditions. The furnace, for instance, 
in-operation at Gysinge, Sweden, re- 
quires for its operation 165 to 170 kilo- 
watts of electrical energy and has a 
mean capacity of 3,000 pounds of metal 
the quantity tapped at one time being 
about 1,850 pounds and the time re- 
quired for one heat four hours. With 
all of the material cast added cold, the 
average consumption of energy was 
800 kilowatt hours per ton. Electrical 
energy may be purchased from $0.003 
per kilowatt hours up. The furnace 
lining was in service for 12 weeks and 
with it a total of 285 tons of steel was 
melted, the upkeep of furnace lining 
per ton of steel being about $0.60. 

The expenses corresponding to out- 
lay in fuel and crucibles in the cru- 
cible process with energy at $0.005 per 
kilowatt hours would be: 


800 kilowatt hours at $0.005 $4.00 
Cost of lining per ton of steel 75 
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The average waste of material dur- 
ing a long period of operation has been 
proved to be only 2 per cent and this 
amount is allowed for in the above 
figures. 

According to competent authorities 
the cost of fuel and crucibles in the 
crucible process would be: 


eOO BOURGES “GOEL oc... 500% $3.00 
Upkeep of crucibles per ton of 

OU te chee awa oan ide a 15.00 

MIE woe ot naours Gale soca 8s $18.00 


In these calculations the saving in 
wages has not been considered at all, 
the cost of material is about the same 
for both processes, and the cost of 
molds, general expenses and _ super- 
vision are about equal. Two men and 
one boy are able to run a_ furnace 
turning out four tons in 24 hours so the 
saving in the cost of labor is consid- 
erable. 

In working with hot metal, from the 
blast furnace, a charge of 1,430 pounds 
of molten pig iron was poured into the 
empty furnace and 2,860 pounds of cold 
pig and scrap was added. In six and 
three quarter. hours with 182 kilowatts 
the charge was finished, the consump- 
tion of energy being 650 kilowatts 
hours per ton allowing for 2 per cent 
wastage. 


Open Hearth Practice. 


In order to compare the induction 
furnace with the open-hearth process, 
it will be necessary on account of the 
larger scale of production of the latter 
furnace to consider a much larger 
induction furnace. A furnace of 736 
kilowatt yields (owing to reduced loss 
by conduction and radiation) 30 tons 


daily with cold charging and 36 tons 
daily when charging with hot metal. 
An ordinary open-hearth furnace yields 
about 48 tons per day, these figures of 
course are based on the scrap process. 
The waste in an open-hearth furnace 
amounts to about 5 per cent and in this 
respect the induction furnace with its 
waste of 2 per cent works more 
economically. The quality of the raw 
materials would of course be that usual- 
ly employed for the manufacture of 
steel on a large scale, and not of the 
special purity required for ‘crucible 
steel. The product of the induction 
furnace under these conditions would 
not be of the quality of crucible steel, 
but it would certainly be as much su- 
perior to ordinary mild open-hearth 
steel, as steel manufactured in crucibles 
from inferior raw material would be. 


The uniformity of the chemical com- 
position is all that could be desired. 
In the open-hearth furnace the decar- 
bonization continues up to the end of 
heat, and _ recarbonization becomes 
necessary. With the induction furnace 
process, no _ decarbonization takes 
place after melting, and there is 
sufficient time after making the color- 
imetry test to maintain a definite pro- 
portion by making suitable additions. 
The life of the basic lining, which is 
three months, is much longer than the 
open-hearth lining, which from com- 
petent sources is only two months. 
The cost of the lining for the induc- 
tion furnace is approximately ten cents 
per ton of steel melted, and the elec- 
trical energy required is 590 kilowatt 
hours per ton with cold charges, and 
490 kilowatt hours per ton for hot 
charges. 


Furnaces Now in Operation or in Course of Construction. 


Amount Capacity Kilowatts 


No. of per required 

Charge, 24 hrs. for 

. Pounds. Operation 
Disston Steel Werks, Philadelphia, Pa... ...... 06 cccccscecce 1 150 2,100 40 
Gysinge, I Late duce ¥ dlehack-y Sapaaisiii-dtielnts wt by. < v'w-n.4-oi'e.2 46 4aore 1 3,000 11,000 170 
International Calcium Co., Curtnellen, Switzerland.......... 1 7,500 22,400 320 
Roechling Iron Works, Voelkingen, Germany............... 1 130 480 75 
Roechling Iron Works, Voelkingen, Germany............... 1 660 2,500 110-120 
Roechling Iron Works, Voelkingen, Germany............... 1 53,700 168,000 736 
Roechling Iron Works, Voelkingen, Germany............... 1 300,000 fags Yee Ferd 
ee ee ee ere 1 54,000 170,000 746 
Were ere TG, NGS onc ow occ rcccccvcecsccecs 1 1,500 7,500 130 
i at Tease eieh ode chbvicbcxe aed eer orp secglnes 1 7,500 22,400 320 
i a nsw cc rcsdadesd eter esesies ovtouwe 1 7,500 22,400 320 
GebGemsettiegtinm, SWEGem onc ccscccccescvcsesccccvccecvces 1 7,500 22,400 320 
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COST ACCOUNTS 


By H. F. J. Porter, New York. 


We frequently see the statement in 
print and more frequently hear it said that 
although the value of principles of cost 
accounting has been recognized for 
some twenty-five years, still it has 
been only a comparatively short time 
since manufacturers generally have 
established cost accounting systems 
in their plants and thus know ac- 
curately what their product is costing 
them. Now, while I am willing to 
concede the fact that cost accounting 
has to a very large extent become 
recognized as a permanent feature in 
the financial end of a great- many in- 
dustrial enterprises during recent 
years, still I know from personal ex- 
perience that it does not follow as a 
corollary that the accurate cost of 
production has in every instance been 
attained. 


But presuming for the moment that 
the result mentioned has actually been 
accomplished, I feel that I am safe 
in stating that there is a wrong con- 
ception in the minds of many people 
as to what the function of a cost 
accounting system really is. I have 
heard people who have had a system 
of cost accounting installed in their 
plant say that they were disappointed 
in its not accomplishing the saving 
that they had been led to expect 
would be brought about by its in- 
troduction; that on the contrary, there 
had been an_ increase in expense 
by just the amount it cost to run 
the cost system. To my mind, and 
to the minds of many who have had 
to do with manufacturing enterprises, 
the aim of an efficient cost system 
should not be to determine simply 
what a product costs but rather why 
it costs what it does. People nowa- 
days are not satisfied to be informed 
that a condition exists, but demand 
to know the reason why, so that if 


necessary it can be modified intelli- 
gently. It is intelligent action on 
the information presented by the cost 
system that accomplishes the saving, 
and not the system itself that does it. 
This result is by no means always 
attained by cost systems as they are 
generally operated, and while there 
are many and diverse reasons for this, 
the foremost is the expense of in- 
stallation and operation, and I want 
to emphasize strongly the distinction 
which I shall make later between 
these two operations, viz.: the instal- 
lation and the subsequent operation. 


‘Installation of Cost System. 


First of all, it requires a competent 
and experienced man to design and 
install a suitable and comprehensive 
cost system. The services of such a 
man are in great demand just now 
and, therefore, necessarily come high, 
and this expense, together with the 
cost of employment of those who are 
subsequently to operate the system, 
all of whom will swell the ranks of 
the non-producers, deter many from 
making the proper investment. In 
fact I have heard some people say 
they feel perfectly able to install their 
own system, and resent the sugges- 
tion that an outsider do it for them 
as a reflection upon their own com- 
petency. 

These people do not recognize the 
distinction between the ability to de- 
sign and install and the more simple 
qualification to subsequently operate 
The first.is that of a recognized spe- 
cialist, the latter that of a first class 
bookkeeper. Very few have the for- 
mer, but all concerns have the latter 
in their employ. The only way they 
could be considered competent, would 
be by having on their regular staff a 
man of the first type, and if they 
were thus equipped the inference 
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would be that they were paying con- 
tinuously too much for occasional ex- 
pert supervision. 
There is no more 
continuous service of such a man in 


need for the 


an ordinary business than there would 
be, for instance, for an engine de- 
signer in the same business. When 
an engine is to be bought to operate 
a_ plant, 
build one. 
gine manufacturers and get them to 
supply a_ suitable install 
it. The subsequent operation of the 
engine is another matter that is en- 
trusted to regular mechanics. And so 
the now recognized profession of con- 


people do not design and 


They go to a firm of en- 


engine and 


structive accountancy should be simi- 
larly dealt with, if what is wanted is 
to obtain the character of 
tem, which is needed in a 
viz.: one which is 
especially to its needs and 
flexible enough to adapt 
changes as they develop. 
The 
tem of costs 
general commercial accounting system 
of the that they 
and become one. After the system 
is installed, it can be handled by the 
staff of already em- 
ployed, with such additions as the in- 
creased amount of work necessitates. 
The type of 
industrial enterprise should have now- 


cost sys- 
growing 
adapted 
will be 


itself to 


business, 


features of this 
conform to the 


essential sys- 


must 


business, so merge 


bookkeepers 


manager which every 
adays is one who has received some 


technical education and wilF be able 
to analyze the 
regularly by the system, 
his deductions and act intelligently 
In other words, the sub- 


system 


statements presented 


cost draw 
upon them. 
sequent success of the 
will be measured by the ability of 
the manager to make use of it. Those 
who do not have a cost specialist on 
their staff, if have 
intimated some do feel about securing 
an outsider of this type, when called 
upon to develop a of cost 
accounting, are very apt to fall back 
on their own resources and put in a 
simple “Labor and Material Record” 
account, distributing the general ex- 
pense over the output according to 
the ratio of direct to labor. 


cost 


they feel as I 


system 


indirect 


This 


cording to 


gives the cost of product, ac- 
their notions, and they 
let it go at that competition 
suddenly opens their eyes to the fact 
that there must be something wrong 
somewhere, and then there is trouble 
for somebody, and generally the most 


innocent suffers. 


until 


Cost Specialist. 
There are, however, many concerns 
realized the and 
value of the work of a cost specialist 


who have nature 
and have gone “to the expense of hav- 
high grade installed. 
But it is surprising how few of even 


ing a system 


these systems remain operative at 
their full efficiency. This failure to 
secure the desired result after the 


lapse of time seems to be due to the 
lack of recognition of the human ele- 
ment in the office force engaged in 
the work. It takes a good man to 
keep a high grade cost system abreast 
of the demands of a growing business. 
Good men are always in demand, and 
a day arrives when this good man 
finds an opportunity presented where- 
by he can better himself. Here again 
the hesitancy to increase the cost of 
the non-productive element in the 
asserts itself and he is al- 
His successor is either 
man or one advanced from 
the ranks. He suggests changes, sim- 
plifications, cutting out of what he or 
superfluous records; 
work out as 


business 
lowed to go. 
a new 


consider 
these changes do not 
well as was expected, others are’ sub- 
stituted, and before it is realized, the 
system has lost its vitality and flexi- 
bility and degenerates into a simple 
“Cost of Product” system. 


others 


Simple Systems. 


Now, these “Simple Systems” which 
little to operate, are rarely 
in their results and are not 
productive of the saving that was 
expected. Simple engines do not re- 
quire expensive men to handle them, 
but there is, on the other hand, a 
continuous draught upon the coal bin, 
the oil tank and elsewhere. And so 
it is that in the saving in operation 


cost so 
accurate 


of the simple “Cost of Product” sys- 
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tem there are leaks in the labor and 
material accounts which do not localize 
themselves, and therefore, are not ap- 
parent. 

There is no part of a manufacturing 
business where metals ave handled 
that receives as little attention in the 
cost department as that which deals 
with the raw materials. It is general- 
ly supposed that where materials are 
roughly handled in bulk by unskilled 
labor, no accurate methods of ac- 
counting can be applied, and conse- 
quently the most crude records, both 
of time expended and materials han- 
dled are kept. Averages only are 
dealt with, and in some _ instances 
records are taken only at intervals 
to see whether conditions change. 
Such records are worse than value- 
less; they are deceptive, and the prin- 
cipal object of a cost system is to 
prevent deception. 


Cost Variations. 


The best way to become convinced 
that records taken at intervals are 
unreliable, and therefore unsatisfac- 
tory, is to translate them into graphi- 
cal curves. It will then become ap- 
parent, by the distance between the 
peaks and depressions in the curves, 
how greatly costs can vary, and when 
gaps occur, regret will be felt at the 
lack of knowledge of what has hap- 
pened during the intervals, and there 
will be a constant tendency towards 
requiring that records be _ supplied 
regularly, so that the curves will be 
made continuous. _ 

The value of a statement when 
made by itself may be small, and yet 
when compared with some other simi- 
lar statement, its full bearing on the 
subject under consideration is shown, 
and its importance may become very 
great. Curves show the relative im- 
portance of grouped statements, and 
any variation becomes so striking to 
the sense of sight as to demand in- 
stant investigation. 

Let me then urge the advisability 
of keeping records of the cost of each 
item of your output every day and 
all day. Find out what each item 
costs, so as to learn which is paying 


and which is not. Try to change 
however, so many different kinds of 
your manufacturing methods so as to 
make your unprofitable product pay, 
and if you find you cannot do so at 
market prices, then drop it and let 
someone else who can, make some- 
thing on it. 

Try to systematize your processes 
so that there is a continuous flow of 
product from the receiving of the raw 
material to the shipping of the fin- 
ished product. Remember that every 
machine and every man in the plant 
represents capital invested; that when 
machine or man is idle, just so much 
capital is not drawing interest, and 
that the more the machine and the 
man produce in a given time the 
greater is the interest on the capital 
invested. A part of this interest is 
one of the factors of the profits of 
the business; the other part should 
be set aside as a fund to make good 
the antiquation and deterioration of 
the machine, and for a long service 
pension for the man when he also 
has worn out. The more continu- 
ously the machines operate the bet- 
ter interest they pay; therefore, do 
not change the work they are set up 
to perform oftener than is necessary. 
The more continuously men work 
the better interest they pay, for they 
are keeping the machines from being 
idle. 

Therefore, it will pay to employ 
men who are steady, who are at their 
machines every day and all day. 
These men, even if their output per 
hour is lower than that of others who 
are classed as better mechanics but 
who are less steady, deliver a great- 
er output per week or per month 
at less cost. A high grade cost ac- 
counting system in the hands of scien- 
tific-management will bring individual 
plants to their highest efficiency of 
operation. 

In any independent industry it is 
possible to get the individuals who 
comprise it to co-operate towards a 
standardization of methods of cost 
accounting. If the making of cast- 
ings stood independently as an industry, a 
movement of this kind in it would be of 
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very great advantage. There are, 
industries which incorporate a foun- 
dry as a regular department in their 
business that it would be impossible 
to attempt to do more than suggest, 


SANDLESS 


By JoHN 


Casting in so-called chills is a 
method well 


time. 


known at the _ present 
Outside of the making of rolls 
and ingot molds, we find the method 
used for making bedsteads, sash weights, 
and other simple castings where there is 
no difficulty from undue expansion and 


contraction. The troubles arising from 


by establishing precedents, the gen- 
eral lines which it would be advisable 
for them to follow. This you can do, 
and I hope that your initiatives will 
be followed. 


CASTINGS 


H. SHAw. 


tion of a peculiarly arranged mold, as 
shown in Figs. 1 and 2. The parts of 
the mold are so arranged that they au- 
tomatically open out sufficiently to 
take care of the expansion due to heat- 
ing without destroying the correctness 
of the castings made. The further 
manipulation of the molds in filling 

















Fic. 1—M. C. B. A. BrakesHoe Mop 


an iron mold, and the lack of under- 
standing the regulation of tempera- 
tures in casting into chills, have caused 
many a failure of an otherwise good 
idea. 

The greater part of these objections 
have been overcome by the construc- 


them with molten iron depends upon a 
proper knowledge of the temperature 
they must be kept at to insure the 
best all around results. 
Construction of the Mold. 
The mold is constructed essentially 
in two parts; the outer shell which 
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may be locked readily, and the inner 
dies in close contact with the shell, 
and securely fastened to it. The de- 
sign of the mold is such that expansion 
in two directions may readily take place 
unhindered except for powerful springs. 
The arrangement of dies and shell al- 
lows of a ready replacement of the 
former when damaged, this depending 
upon the thickness of the mold and 
the temperature they are allowed to 
reach, their composition, of course be- 


In operating the mold, after spray- 
ing it, the first few castings are rejected, 
the intention being to heat up _ the 
mold, though in continuous work, this 
may be accomplished in a special heat- 
ing furnace or oven if desired. All 
cores are set in the regular way before 
casting. The metal is poured in rap- 
idly, and the mold opened as quickly 
as possible provided that the metal is 
set sufficiently that no bleeding takes 
place. The elastic condition of the 




















Fic. 2—KerysToneE BraKE SHOE MoLp 


ing such that a high melting point is 
attained. Further attention is given to 
the molds in designing them, so that 
they may be closed and opened very 
quickly, and thus rapid work accom- 
plished. 

Operating the Mold. 


In operating a sandless mold, it is 
necessary to coat the metal in contact 
with the molten iron occasionally with 
a compound containing graphite and 
crude oil, or other refractory sub- 
stance carried in a vehicle which in 
being driven off by heat will not ruin 
the surface of the casting. 


mold however, prevents trouble if this 
time is not kept properly and the cast- 
ing allowed to remain in the mold too 
long, the disadvantage of such a pro- 
cedure in allowing the mold to heat up 
too much is naturally evident. The 
casting is then taken out and piled up 
so that the whole mass may cool 
slowly, so that the chilling effect of too 
rapid cooling may not cause hard spots. 
The molds should not be allowed to 
get too hot, that is beyond 900 degrees 
Fahr., otherwise they are liable to ex- 
pand permanently and cause trouble. 
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Coating the Dies. 

It is only necessary to coat the dies 
every fifth pouring, more or less, the 
idea being to get a thin layer of the 
refractory material evenly spread over 
the face of the dies, 
properly kept up. Between this and a 
hot mold, and fairly soft iron, no un- 
due chilling effect results in the cast- 
ing beyond the very desirable closing 
up of the grain of the metal. In the 
case in point, the making oi brake- 
shoes, every fifth cast requires a spray- 
ing of the mold. 

The system can of course be adapted 
to mechanical elaboration in order to 
get the lowest shop cost. Thus by per- 
forming many of the small operations 
automatically, by devices, or 
arranging the molds to pass the point 
of pouring, much labor can be saved. 
The work that can be made by sand- 
less molds is naturally of a standard 
kind, where large quantities of the 
same piece are requfred. Hence _ its 
introduction for the brake-shoe, iron 
bedstead, and other work. Moreover 
for the car wheel, the usual cold chill, 
with a suitable adaptation of a center 
makes a very easily handled 


which layer is 


special 


core 
wheel. 


Disadvantages. 


In presenting a method to the found- 
ry, it is always well to look at both 
sides of the problem. That is to show 
its advantages and _ disadvantages. 
Here are the latter. 

The sandless mold is best adapted 
only to work of fairly large size, 
though practically everything can be 
made in this way if proper care is 
taken in the niceties of the construc- 
tion and manipulation. 








The heating of the mold consumes 
some time and uses metal which must 
be returned to the cupola, though this 
can be avoided by heating in the oven. 
Molds are naturally expensive at first, 
and hence advisable only when a large 
number of castings are to be made of 
a kind. 

The red hot castings, if small, where 
machinery is to be done, or special re- 
quirements are demanded, must be 
practically annealed, either in pile, or 
by an oven. The silicon of the metal 
also must be a little higher than for 
sand castings. 

Advantages. 

The advantages are as follows: 

A limited of molds will 
make a large number of castings with 
very little labor, and this is not high 


number 


class. 

The surface of the castings being 
practically smooth, and accurate in di- 
mensions, the loss of extra metal 
through excessive rapping of patterns 
in sand work is avoided, and no ex- 
pensive cleaning department is re- 
quired beyond some little grinding of 
thin fins. 

The life of the molds is long, as may 
be seen in ingot molds for brass, and 
iron bedsteads. 

The foundry plant is very small for 
a heavy tonnage. 

The process is adaptable for contin- 
uous melting and operating. 

Interchangeability of the dies in the 
shell makes it easy to keep the molds 
up to standard, and these dies being 
of cast iron are inexpensive. 

The installation of an expensive 
power plant is eliminated, the only 
power required being electricity suffi- 
cient to run cupola blower. 
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PROCEEDINGS OF THE AMERICAN 
FOUNDRYMEN’S ASSOCIATION 


In Convention at Philadelphia, May 21, 22 and 23, 1907 


Minutes of the Meeting 


President McFadden called the meet- 
ing to order about 10 a. m., May 21. 

Dr. E. E. Brown—Mr. President: 
Philadelphia has many things to be proud 
of. None of them, however, are we 
more proud of than our Mayor. I take 
pleasure in introducing to you Hon. John 
FE. Reyburn, Mayor of Philadelphia. 

Mayor ReysurNn—Mr,. Chairman, §la- 
dies and gentlemen. Some of the mem- 
bers remarked to me this morning, “This 
is a hard crowd.” I can hardly believe 
this when I look around me ahd recol- 
lect the compliment Dr. Brown has paid 
the Mayor. Philadelphia is a great city. 
In fact, if you were to go about with me 
and spend one or two days here, you 
would begin to realize that it was a tre- 
mendous city, not only in the extent of 
country that it covers but in population 
and in the industries. 

And the industries represented here 
today are very prominent in those of 
Philadelphia. Therefore it is with a great 
deal of pleasure that I, as mayor, welcome 
you to this city, and hope that you will 
have a pleasant, agreeable, and profitable 
time as well, for these things all have 
not only their enjoyable side, but they 
have the profitable side, as they justly 
should have. They bring those inter- 
ested together and show them the 
things that have been accomplished; 
and by this exchange of ideas and of 
object lessons as you see them out there 
in the exhibition, a great improvement is 
brought about. They educate, build up, 
and strengthen not only the business, but 
the individuals engaged in that business. 
People are very much improved and 
broadened in their views by these ex- 
hibitions and by the coming together of 
the various interests. 

Philadelphia has been very fortunate 
this last spring in having many of these 


conventions and I assure you that it has 
been a great advantage to the ruler of 
the city; because, as you may well under- 
stand, he gets ideas and instruction from 
these conventions and meeting the men 
and the women who assemble at them. 
They all represent some great inter- 
est and in that way I get ideas and 
get an education that otherwise would 
take me months to hunt out and 
familiarize myself with. 

I at first thought that possibly at times 
the attendance at conventions was a 
waste of time; but I have changed my 
mind completely upon that subject and 
I believe I can be of no better service 
to the people of Philadelphia than by 
constantly meeting just such organiza- 
tions as are before me today. I will be 
better enlightened and better fitted for 
the duties I have to administer. 

Now I have come here today—and I 
am very much obliged to the committee 
for giving me the privilege—because I 
know that I will receive a benefit from 
the contact I have had already with 
the people that are here assembled. Mr. 
Chairman, I therefore want to express 
to you and to your organization the 
great pleasure I have had in being here, 
and again renew assurances that the 
people of Philadelphia are very glad to 
see you all; in fact, I might just as well 
tell you, you can have the town while 
you are here if you want it, and if any+ 
body attempts to interrupt you—why, just 
telephone to headquarters and that will 
end it. I want to impress that on your 
minds, really—that I am not here just 
simply because I had a duty to perform, 
but I am here because I am glad to be 
here and because I know it will be a 
good thing for me, and. a good thing 
for you,- and a good thing for the 
people of Philadetphia. 
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THE PRESIDENT—Before 
the next speaker I want to say in behalf 
of our people here it is not necessary to 
thank the Mayor for his welcome col- 
lectively; I think they have individ- 
ually expressed the appreciation felt by 
Mayor 
made his address. The pleasure thus 


introducing 


their countenances when the 


exhibited, I think, your Honor, will dem- 
onstrate the fullest appreciation of your 
kindly welcome. 

McFadden next __intro- 
duced Mr. Thos. Devlin, president of 


President 


the Philadelphia Foundrymen’s Associa- 
tion. 

TuHos, DeEviin—Gentlemen of the A. 
F. A. and allied associations, ladies and 
guests—as president of the Philadelphia 
Foundrymen’s Association I extend to 
you in its behalf a very hearty and cor- 
dial welcome to the “City of Brotherly 
Love.” 

The city in which in 1776 our freedom 
end independence was first proclaimed 
and where the first congress met, and 
where the bell in sounding the death 
knell of bondage cracked its side. The 
place ard the deeds are hallowed and 
memorable. 

This city still continues to be the 
birthplace of notable events, as in 1895 
the A. F. A. was conceived and deliv- 
ered in swaddling clothes to the tender 
care of the Hon. John A. Penton whose 
foresight pictured great possibilities for 
the youngster. 

Not long after that time a union off- 
spring of the Philadelphia Foundry- 
men’s Association and the convention of 
1896 made its appearance in the National 
Founders’ Association, whose aims and 
objects seemed to enlist Mr. Penton’s 
consideration, rather than the dry, diffi- 
cult and often disputed scientific prob- 
lems which the A. F. A. were preparing 
to tackle, hence Mr. Penton busied him- 
self in securing a successor to whom he 
could entrust the precious charge. It 
was not long before he discovered the 
man he wanted, whose mind was a reg- 
ular storehouse overflowing with just 
the right kind of knowledge and with 
ripe experience. To whom it would 
make no difference whether as presi- 
dent, secretary or treasurer, his care for 
the Philadelphia babe would not cease, 


but would fondly cherish and guide un- 
til it took its place, if not in the lead, 
at least in the front ranks of the foun- 
drymen’s asscciations of the world. 

My attempt et drawing a word pic- 
ture of the man is far from perfect, 
owing to the fact that I do not want to 
tell all I know in his presence, but I am 
pretty sure you know to whom I refer— 
Dr. Moldenke 
household word. 





whose name is almost a 


Great men in performing stupendous 
works select competent assistants, and 
where could the Doctor or his associates 
of the A. F. A. have gone to secure 
more able counsel and aid in rearing 
the Philadelphia babe, which in its elev- 
enth year is a wonder of strength and 
vigor, than to Pittsburg—a city un- 
equalled for colossal works, fortunes 
and men of brains, but I am sorry to 
say some of their top crust do not com- 
pare in all that is great and good with 
the men whose whole desire seems to 
be to carry to completion anything in- 
trusted to their charge, and such a man 
gentlemen, is the president of the A. F. 
A.—Mr. McFadden. 

The members may not all know what 
he has accomplished, nor the time and 
energy given to the work, but your sec- 
retary can, and ro doubt wi!l tell you 
how ably he performed his part ever 
since you elected him to preside over 
your deliberations. 

A brief allusion to the history of the 
A. F. A., which is, I believe, the succes- 
sor of the first association of foundry- 
men ever held in the United States. 
There were two beginnings made be- 
tween 1884 and 1891, but the third and 
successful attempt was made November 
4, 1891, with Francis Schuman as pres- 
ident, and Howard Evans, secretary, and 
while I am satisfied Mr. Schuman’s abil- 
ity and energy contributed much _to- 
wards its permanent organization, still 
I hold to the belief that had not How- 
ard Evans become a member and its 
secretary, it would never have withstood 
the withering blasts of winter nor the 
oppressive summer heat to which it has 
been subjected, by the neglect of mem- 
bers to give proper encouragement at 
the time most needed. 
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The success was not of the spasmodic 
order, but very slow and to the ordi- 
nary man would have been very discour- 
aging; but Mr. Evans stood up bravely, 
yes, even hopefully, and labored con- 
stantly ard untiringly with success as 
his goal. 

Mr. Schuman ably seconded his ef- 
forts, also Mr. Wenner and Mr. Ran- 
kin, each a great worker in the cause. 

The association had formulated and 
defined its object and purpose to be the 
advancement of the foundry trade. To 
collect information leading up to the 
cost of castings, and the selling of same 
at a fair profit, etc. 

The membership was liberal and in- 
cluded not only foundry owners but 
foremen and others whose services were 
valuable. 

My opinion of all such associations 
is that more good is accomplished by 
meeting our competitors and _ talking 
with them, because we learn, if not to 
love, at least to respect them, which in 
my humble opinion, means much in 
business. 

The idea of calling a national con- 
vention of foundrymen originated, I be- 
lieve, with Mr. Howard ‘Evans. It was 
favorably received and discussed by the 


members and had the hearty cooperation . 


of the president, Mr. Schuman. 

The original intention was to. en- 
courage the formation of foundrymen’s 
associations in every city in the union, 
and the annual convention to be com- 
posed of delegates elected by each asso- 
ciation to meet for the purpose of havy- 
ing papers read and discussed and to 
furnish all the associations the net re- 
sult of the practical and special infor- 
mation thus obtained, with the chaff and 
rubbish eliminated, and such the A. F. 
A is now doing for us, and doing it per- 
haps quite as well if not better than 
by the methods originally suggested. 

There may be some listening to me 
who feel like saying, “I wish the old 
man would cut it out,” in other words, 
stop talking, but even old men have 
their place. 

One day, two years ago, as I sat in the 
office of a customer on the other side of 
the water, the boss came in and I was 
introduced; [ had my hat off, and with- 


out further ado, he asked permission to 
congratulate me as he was not aware 
men lived in this country to have gray 
hair. Oh, I said, I went into the foun- 
dry business when a toy, 52 years ago, 
and the man who employed me is liv- 
ing and well; which is still true. 

I saw at once what he meant, that 
Americans rush and push to secure 
filthy lucre so hard and persistently that 
they kill themselves in youth by their 
strenuous efforts. 

I wish you all a very pleasant time 
while in our city, and the supply men 
a profitable as well as a pleasant time. 

As the Mayor of this slow old town 
has given you the keys, just imagine 
yourselves boys again, and if you do, you 
will probably leave with the impression 
that it is not such a slow place after all. 

President McFadden next introduced 
Dr. E. E. Brown, chairman of the Phil- 
adelphia Committee of Entertainment. 

Dr.. E. E. Brown—Mr. President, la- 
dies and gentlemen: Foreman Rey- 
burn has molded you in the flask of 
good fellowship; foreman Devlin has 
poured the mold with good words; and 
the entertainment committee have 
passed on the castings, pronounced them 
good, and each casting has been sepa- 
rately labelled. 

The city, as the Mayor has told you, 
is yours; Atlantic City we have an- 
nexed for the benefit of the visiting la- 
dies, and it is theirs; the entertainment 
committee is yours. 

THe SecreTary—Mr. Bentz, president 
of the New England Foundrymen’s As- 
sociation, sends greetings and _ best 
wishes on behalf of that association for 
a very fine and markedly successful 
meeting in Philadelphia. 

THE PRrESIDENT—I think it is hardly 
necessary for the president to say any- 
thing in response to the worthy May- 
or’s remarks; and in behalf of Mr. Dev- 
lin, who has gone back to the birth of 
the association and did not omit any- 
thing from the infancy up to the present 
moment. He has covered the entire 
scope. I will not say anything in con- 
nection with the birth and progress of 
our association now because I hope to 
do so in the address with which I will 
follow a little later. 
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I always looked upon Dr. Brown as 
being quite a portly, large man; only 
yesterday I made the remark that he 
was the largest large man I ever met, 
by the way he has carried out the 
arrangements for the entertainment of 
the American Foundrymen’s Association. 
I can speak from experience of just the 
I had the pleasure of getting 
a start last night; if it keeps up at that 
pace, I can assure you that I coincide 
with Mr. Devlin’s remark that Phila- 
delphia is not asleep, as it was not at 
the hour I left this morning. 


beginning. 


It would be useless for me to attempt 
to talk on the different subjects of in- 
terest at this time. 
association and chairman of the meet- 


As president of the 


ing I heartily express the same wishes 
for the success of this organization. In 
behalf of the Pittsburg Foundrymen’s 
Association and its members, some thirty 
strong who came over from Pittsburg 
to attend the Philadelphia 
that we appreciate the honor of the in- 


meeting— 


vitation from Philadelphia and expect 


hospitality and if 
necessary “call up headquarters” for re- 


|= " atc 
to partake of its 


lief. I might say, a little further, in be- 
half of our friend, Howard Evans, sec- 
retary of the Philadelphia 
men’s Association, who wrote me a nice 
letter some time ago, that I informed 


Foundry- 


your worthy secretary of the Philadel- 
phia Foundrymen’s Association that it 
might be necessary, while I was in Phil- 
adelphia, to call upon him in a financial 
so I see he has appeared on the 
and if the Mayor 


way; 
scene this morning; 
does not make good, I am _ going to 
make Mr. Evans responsible for carry- 
ing out his end of putting up the velvet 
for any of the members or friends or 
guests of the American Foundrymen’s 
Association while in Philadelphia. 

President McFadden next introduced 
Mr. S. T. Johnston, president of the 
Foundry Supply Association. 


President, 
The Mayor re- 


PRESIDENT JOHNSTON—Mr. 
Ladies and Gentlemen: 
ferred to these meetings as enjoyable, 
wonderfully instructive, and object les- 
sons—true object lessons. I trust you 
will make good use of us here. We 
have tried to gather together a goodly 
array of exhibits; and I am told that a 


number of the exhibitors have a goodly 
array of souvenirs; I hope you will all 
make yourselves welcome to them. 

We are glad of the opportunity to 
help the American Foundrymen’s As- 
sociation to do its work. We believe 
we have also done so with our presence 
and otherwise; but this year we have 
gone a step further and have an ex- 
hibit which I don’t believe has ever been 
equalled anywhere in the world. We 
thank you very much indeed for com- 
ing to see us and our exhibit. 

President McFadden then read _ his 
address which, will be found in the 
Transactions, page 69. On motion of 
vice-president Caley, a hearty vote of 
thanks was tendgred the president for 
the careful analysis and presentation of 
the objects and efforts of the associa- 
tion, as well as for the recommenda- 
acted 
upon by the executive board to be newly 
elected. 

Jr. Richard Moldenke, 
treasurer, then presented the following 
report : 

It is with great pleasure that I am 
able to report great progress for the 
year just passed. Thanks to the well 
directed efforts of our president, Mr. 
McFadden, the membership of our as- 
sociation has grown fully 75 per cent, 
which in itself is a remarkable fact 
considering the conservatism of the 
trade and the difficulty of getting 
men who compete with each other 
together. Our vice presidents have 
also assisted your secretary materially 
in bringing up the membership, so 
that today we are 532 strong. There 
have been but few resignations during 
the year, and no one was dropped for 
non-payment of dues. Our _ hearty 
thanks are due to our good officers, 
who have given their time and means 
in furthering the good work to the 
lasting benefit of the foundry indus- 
try. 

The financial condition of the asso- 
ciation is also an excellent one: 


tions which are expected to be 


secretary- 


Income from dues, sales, etc....... $2,847.45 
Expense for the transactions....... 303.41 
SE. cccpagse pace soeapatvoxeate 1,200.00 
PI pec ctisunivvcctovseeceesede 198.35 
ee ee ee ee ee eres 383.00 
ES os din coat scan denen aoe vens ._-' B75 

Balance ...cceeccccccccesccesvess $ 753.94 
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No traveling expense has_ been 
charged to the association, but while 
the balance looks large, most of it is 
on account of dues paid in advance 
for the coming year by the new mem- 
bers just received. The result is, nev- 
ertheless, highly gratifying, and argues 
well for the future of our work. 


The year has been a_ remarkable 
one. Everybody has been busy, and 
probably little time has been given to 
experimenting and research. Never- 
theless, your secretary’s office has 
been a bureau of information of very 
widespread influence, and has doubt- 
less saved many dollars for the foun- 


drymen who have taken advantage of- 


its existence. Hardly a week passes 
but that several inquiries come in 
from people desirous of embarking in 
the business of making castings of all 
kinds and descriptions. It is*a case 
of “don’t” most of the time, which 
advice, if followed, saves many 
heartaches for those who would suf- 
fer from misdirected competition. No 
one can complain of legitimate compe- 
tition when based on a thorough un- 
derstanding of costs, but a plunge 
on the part of one unacquainted with 
the pitfalls of making castings often 
leaves a trail of ruin in the territory 
which he affects. 


The wonderful success of the ex- 
hibition of foundry machines and ap- 
pliances shown at Cleveland, has stim- 
ulated everybody to such an extent 
that I know parties here now who 
come specifically for the purpose of 
purchasing their equipment, after 
studying the various types offered. 


Perhaps in no industry are mechani-: 


cal appliances wanted more badly. than 
in the foundry, and with the enter- 
prise shown by our supply men in 
placing their best and all before us 
at one place and time, I venture to 
predict that this feature of our con- 
ventions will do more lasting good 
for the trade than anything else we 
can offer. Seeing is believing to most 
of our conservative foundrymen, and 
here they have what they cannot get 
away from, considering that their 


competitors also have eyes to see 
and brains to calculate prospective 
profits. 

I would continue to urge foundry- 
men to join the association. The 
complaint is heard everywhere that 
there are too many associations to 
belong to. This is true in a sense. 
So far as we are concerned, let the 
foundrymen take out a membership 
and delegate their foundry superin- 
tendents, foremen, pattern foremen, 
metallurgists and chief accountants 
to keep track of the work done, and 
call it not an expense, but an invest- 
ment. You will hardly realizé how 
deep our work has sunken into the 
minds of those who are up against 
foundry problems. I have at home 
stacks of letters from foundry fore- 
men asking all kinds of information, 
begging for it under stress of diffi- 
culties they are put into by the pur- 
chase of irons unsuited for their work. 
They write, “Our firm is nota member 
of your association, in fact does not 
want to go to the expense—but please 
let me know how I can use, iron 
which analyses so and so for this 
work. I have paid for the analysis 
out of my own pocket to see why I 
cannot get results which my firm 
says I should,” etc. 

Others have troubles which can be 
traced to bad coke or bad cupola 
practice, but all want to know, and 
learn the principles of their business 
thoroughly. This refers especially 
to the operatives of the shop. The 
owners also write me hundreds of 
letters, but they want financial in- 
formation, costs, estimates, etc. Your 
secretary makes it a rule to answer 
everyone as fully as possible. He is 
inclined to draw the line on non- 
members when the correspondence 
gets over five-page letters, but can 
truthfully state that no foundry fore- 
man has ever proved ungrateful for 
advice and help given from _ our 
office, while this cannot always 
be said of their employers. We're 
therefore thankful to our Phila- 
delphia hosts that they have drawn 
the line on the entertainment of 
their guests to include only mem- 
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bers of the various associations 
invited. This rule will be kept up in 
the future. 

I would, again, emphasize the_ fact 
that very few foundrymen realize that 
their employes are highly anxious to 
learn. all they can, and no better op- 
portunity can be given them to see 
and hear, compare notes, and benefit 
their employers, than to take out a 
membership in the association, and 
send the best men to the conventions. 

Among the matters of interest to 
us that have occurred during the year 
are iy following: There has been 
formed an association for the promo- 
tion of industrial education, which 
promises to do much toward the 
solution of that vexed but all im- 
portant problem of where we are to 
get our supply of trained mechanics 
in the future. Our vice president. 
Stanley G. Flagg Jr., represented us 
at the dedication of the Engineering 
building of the University of Penn- 
sylvania, and your secretary did the 
same for the United Engineering 
building in New York, the gift of Mr. 
Carnegie. The government tests on 
coke for foundry purposes were con- 
tinued, and congress has appropriated 
further funds, some of which are to 
be used for the study of the cupola. 
I would respectfully ask this associa- 
tion to authorize a committee from its 
membership to aid in this. work with 
their advice and co-operation. 

We have to again thank the pub- 
lishers of THE Founpry for their 
kindness in saving us very much 
money in the publication of our 
transactions. We sincerely hope that 
this may be amply repaid them by 
our members in other ways. 

There will be formed an association 
of brass founders and allied interests 
at this convention, if those who come 
for this purpose so decide. We wish 
this movement every success, and if 
it can chronicle as much good to the 
brass industry as we feel we have 
done for our foundries, the nation 
will indeed have been the gainer. 

The better financial situation will 
enable us to continue the publication 
of our instruction papers. The one 


recently issued brought such a flood 
of letters and orders for the preced- 
ing numbers, that I feel justified in 
recommending the broadening out of 
this work as much as possible. Our 
Mr. Field, who looks after the metal- 
lurgical part of this work, and our 
Mr. West, for the molding, have con- 
sented to continue the good work. 
We hope further to do something for 
the patternmaker, coremaker, etc., so 
that a firm by placing these short, 
easily read papers into the hands of 
their intelligent young men, a direct 
improvement will result. The fore- 
man, of course, will be the man to 
go over the information with the 
men, and we know that our modern 
foremen are only too glad to help 
in this work. 

In conclusion I want to thank our 
officers and membership for the un- 
failing courtesy with which they have 
assisted me in the somewhat arduous 
task of trying to hold the dignity 
and work of our association up to 
the level demanded by the times. 
Nothing should please us more than 
to see information spread broadcast 
so that the nation may benefit, and 
its resources be utilized to the best 
advantage. Let us continue the good 
work with renewrd vigor and strive 
to lift the foundry industry still high- 
er than it already is. 

The secretary also read the report of 
the committee on standardizing the 
methods of analysis of cast iron. This 
report is printed in the Transactions on 
page 44. Report adopted. Mr. David 
Spence then read his paper on “Sound 
Castings,” (page 67), which was briefly 
discussed. 

PRESIDENT McFappEN—We will now 
hear from Mr. Kenneth Falconer, chair- 
man of the committee on cost accounts. 

Mr. FALCONER—At the last convention 
of this association a committee was ap- 
pointed to study the question of “Uni- 
form Methods of Cost Finding” applica- 
ble to the foundry business, and to re- 
port at this convention. 

The three questions naturally re- 
lating to this matter, and to be con- 
sidered by your committee are: 
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First—Is it desirable that individ- 
uals, firms and corporations engaged 
in the manufacture and sale of cast- 
ings should figure their costs and 
make up their estimates for selling 
purposes on similar lines? 


Second—Do the members of this 
association figure their costs and make 
up their estimates for selling pur- 
poses on similar lines, or are their 
costs and estimates figured on a dif- 
ferent basis? 

Third—Is it possible for this asso- 
ciation to secure a standard defini- 
tion of costs and standard methods 
of figuring costs, and making esti- 
mates for selling purposes? 

As to whether uniformity in meth- 
ods of cost finding is desirable, the 
mere appointment of your committee 
is sufficient answer. We have, how- 
ever, the precedent of other asso- 
ciations, such as the Steel Founders’ 
Society, the Jobbing Founders’ Asso- 
ciation, the Stove Founders’ Associa- 
tion, and the Malleable Iron Foun- 
ders’ Association, who have all at 
one time or another given attention 
to the question of uniform methods 
of cost finding and taken action 
thereon. 


Series of Questions. 


Since the last convention, your com- 
mittee prepared a series of questions 
this association, .and which related 
to the methods of cost finding and 
of estimating. The replies to these 
questions have been carefully studied 
and _ tabulated. They demonstrate 
very clearly that, in the business in 
which we are all interested, that is, 
the manufacture and sale of castings, 
there is no uniformity whatever re- 
garding the figuring of costs for rec- 
ord, and making of estimates for sell- 
ing purposes. To take the one point 
of distribution of overhead expenses, 
one reply received stated that the 
writer had an elaborate system by 
which he was able to distribute each 
item of general expense accurately 
and properly on each casting manu- 
factured. A reply received from an- 
other member of the association stated 
that overhead expenses were dis- 


tributed “any old way, and I wish I 
didn’t have a foundry.” It goes with- 
out saying, that if these two members 
of our association were in competi- 
tion for local business, such competi- 
tion would not be the intelligent com- 
petition which makes for the life of 
trade, but would rather be the unin- 
telligent competition which is de- 
structive to both competitors. Com- 
petition by a manufacturer who knows 
his costs is a much easier competition 
to meet than competition of a com- 
petitor based either on guess work as 
to costs, or a more or less inaccu- 
rate knowledge as to market prices. 


Ways of Securing Cost Methods. 


If it is the feeling of this asso- 
ciation that it is desirable to adopt 
standard methods of figuring costs 
and of making estimates for selling 
purposes, there are three ways by 
which these results may be secured: 

First—By following the plan usu- 
ally adopted, where a number of 
industrial organizations have been 
merged or combined, that is, by ap- 
pointing a committee on costs to 
visit the different plants represented, 
examine conditions, and advise with 
those in control. This plan is, how- 
ever, impracticable in the case of an 
association such as this, the plants 
concerned being so widely scattered, 
and the conditions under which they 
operate so different. 

Second—A committee might be ap- 
pointed to study the question cur- 
rently, and report from time to time, 
obtaining the views of members of 
the association regarding the various 
points connected with cost finding 
and estimating. While this would 
possibly be a better way in the case 
of a local association meeting fre- 
quently, it would not work in the 
case of a national association, such as 
ours, meeting at such long intervals. 

The third alternative is for the 
association to obtain the services of 
a specialist to outline a practical cost 
system, embodying in _ itself the 
general principles applicable to the 
foundry business, the details be- 
ing purely suggestive, and subject 
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to change and modification when 
applied to the plant or establishment 
of any member of the American 
Foundrymen’s Association. 

The last plan mentioned would ap- 
pear to your committee to be the 
most feasible, but unfortunately, the 
association is not in a position to 
take up the matter on a scale involv- 
ing any considerable expenditure of 
money. Moreover, the question of 
cost finding is of much greater im- 
portance to some of our members 
than to others. To some foundry- 
men, a proper cost system is a matter 
of commercial life or death, while to 
others it is, simply a convenience, as 
for instance, in the case of machinery 
concerns, whose foundry product does 
not enter into the market as_ such, 
but as a portion of a finished ma- 
chine, sold as a machine, and not as 
castings. 

In consequence of these conditions, 
your committee has considered the 
matter with a view to devising, if 
possible, some means by which the 
expenditure, while limited in amount, 
would not entail any outlay on the 
part of those members of the asso- 
ciation not interested in the matter. 

Your committee believes this can be 
accomplished, and suggests that either 
the present committee on costs be 
continued, or a new committee ap- 
pointed, authorized to receive sub- 
scriptions for a limited amount from 
those interested; the money so raised 
to be expended for the services of 
specialists to prepare a report, and 
for the cost of placing it in the hands 
of subscribers, in printed form. 


Cost System. 


Without entering into a multiplicity 
of details, your committee has very 
clearly in mind just how far it would 
be well to go. We would not recom- 
mend or approve of securing for this 
association any elaborate detailed 
scheme, but we have in mind simply 
the presentation of the basic rules 
of foundry cost finding, and an out- 
line of simple methods which, if fol- 
lowed by the different members of 
this association, would result in estab- 


lishing a uniform basis on which to 
figure costs and estimates. In other 
words, your committee strongly rec- 
ommends that the American Foundry- 
men’s Association should put itself on 
record to endorse the establishment 
of & common and standard definition 
for the use of members of the asso- 
ciation when speaking of costs, when 
figuring costs, and when making esti- 
mates for selling purposes. 

The answers to the questions sent 
out by your committee very clearly 
indicate that items regarded by one 
foundryman as overhead expense, or 
general indirect cost, are entirely dif- 
ferent from those so regarded by 
other foundrymen. The replies show 
that the rate for overhead expenses 
amongst the 23 per cent of members 
who calculated these expenses on 
labor ranges from 2 per cent to 200 
per cent. 

For purposes of discussion, it makes 
no difference whatever whether the 
expense rate calculated on the labor 
cost is high or low, for the cost of 
the foundry’s product may be high 
or low as a result of many different 
factors. It is, however, of very great 
significance if the rate on labor be 
high or low on account of including 
or omitting to include items of in- 
direct cost, which one foundry may 
regard as included in his overhead 
expenses, while another foundryman 
does not regard them as part of the 
cost of his product. 

Mr. Fierp—After having discussed 
the matter with the chairman of this 
committee I would make a motion, in 
order that the question may be brought 
formally before the convention. I would 
therefore move that the present com- 
mittee on costs be reappointed; that 
the secretary be authorized to sperd a 
limited amount for the purpose of out- 
lining a complete and thorough system 
of cost finding applicable to the manu- 
facture of castings, and prepare this in 
printed form for the use of our mem- 
bers. 

Mr. Fracc—Did Mr. Falconer arrange 
the reports or replies given to him in 
response to his circular letter; if so, is 
he ready to give it out at this meeting? 
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Mr. Fatconer—The replies which I 
received to those questions sent out by 
your committee have teen tabulated. I 
have not them with me; but they will 
be published with the proceedings. 

PRESIDENT McFApDEN—We have with 
us Mr. Kreutzpointner, who will talk to 
us on the supply of skilled labor for the 
future. 

Mr. KREUTZPOINTNER—Mr. President, 
gentlemen: In lieu of Mr. Alexander, 
who was unavoidably detained, I take 
the liberty of making a few remarks on 
the supply of skilled labor. 

We all know that the economic con- 
ditions of the day have brought up the 
question of an adequate supply of skilled 
labor in our shops; and it has become 
avery prominent question. Some cor- 
porations have begun to establish train- 
ing schools in their own shops. There 
are other means to provide for the 
future a supply of skilled lator; but 
the opinions vary as to the best meth- 
ods. An effort is being made to solve 
the question of education in some of the 
shops. However, it is cne of great ex- 
pense, waste of energy and opportunity. 
Only the very largest shops, with a very 
large number of apprentices, can afford 
to have a school of their own; as, for 
instance, the Westinghouse Electric Co. 
Very few shops have the opportunity, 
as I had last winter, of taking young 
men, sixty and seventy at a time, out 
into different works; or, for instance, 
call them out in squads during the day- 
time of seventeen at a time and show 
them the forging of steel, the manufac- 
ture of car wheels, etc. 

There is another way, however, where 
smaller shops in conjunction with our 
present manual training schools, for 
which some of the citizens of Philadel- 
phia are now working, can avail them- 
selves for producing the future supply 
of skilled labor. This work is slower, 
but more effective, more fundamental, 
and more economical for the smaller 
shops. However, there is one difficulty 
that will have to be overcome, and that 
is, that our educational system at the 
present time has nothing to offer in or- 
der to prepure the young people, as they 
come from school, for the duties and 
the trades which the young men and 
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boys are expected to follow in the course 
of time. That is, in other words, we 
have nothing in our educational system 
to provide for a vocational education, 
and the best thing the manufacturers— 
the foundrymen as well as all business 
men and employers—can do, is to ac- 
quaint the school people with the neces- 
sities, the various requirements for the 
fundamental and preparatory education 
of young men and the boys as they 
come from the school for the different 
trades. 


Our manual and trade schools offer 
a very rich field in that direction. How- 
ever, thus far manual training, and even 
the trade schools which have been estab- 
lished in a few cities, have aimed too 
much inthe direction of merely pro- 
viding manual dexterity; and in order 
to provide that skilled labor which in 
the near future is necessary, and will 
ke required in all our shops, some kind 
of a technical education must be also 
provided in our manual training and 
trade schools. This is one of the prin- 
cipal requirements for all associations, 
and the Foundrymen’s Association espe- 
cially—to associate themselves as much 
as possitle with the teaching systems at 
hand; to acquaint the schools with the 
needs of the foundries ard the needs 
of the business men and manufacturers, 
so that they understand how to provide 
those preparatory schcols which are 
necessary. 


The school people, the school associa- 
tions, the National Educational Associa- 
tion, the Pennsylvania State Teachers’ 
Association, the Manual Training and 
Art Teachers’ Association are continually 
trying to find a way to meet the needs of 
our manufacturers; but at present they 
do not exactly understand those needs; 
and it is now up to the foundrymen and 
all other associations to acquaint the 
school people with what they need, and 
then a good, solid foundation will be 
laid and in the very near future, when 
with our American industry, energy and 
quickness of perception, it will be but a 


“very few yéars that a sufficient supply 


of skilled labor will be provided. 
THE PRESIDENT—The report of the au- 
diting committee is now in order. 


ae te 
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J. S. SEAMAN—I wish to report that 
the audit has been made and found cor- 
rect. I wish to add, at the same time, 
that we have this year a state of affairs 
we have never had since the organiza- 
tion of this association—we have got a 
surplus in the treasury, which possibly 
is gratifying to all the members, and it 
is caused by the action of our worthy 
president and secretary. We will have 
a little more to say in regard to that 
matter tonight. All I wish to report 
now is that we are in good shape; our 
membership has increased very much; 
and everybody appears to be anxious 
and falling over each other to pay his 
dues; and such being the case, the 
treasury would naturally be in good 
shape. 

THE PRESIDENT—Next is a paper from 
Mr. Herbert E. Field, Pittsburg. 

HERBERT FE. Fietp—I wart to just call 
your attention to one or two _ things 
which Dr. Moldenke and I have tried to 
do, and that is, to get some knowledge 
on the effect of different elements on 
cast iron into our proceedings. In the 
natural course of events, in every new 
thing there is a whole lot published 
that is not correct. I do not claim any 
originality, simply this, that I think I 
have eliminated all that is not correct, 
and I have gathered what is correct in 
comparatively few words. Mr. Field 
tread his paper on “Manganese in Cast 
Iron,” page 22 of the Transactions. 

Meeting adjourned. 


Second Session. 


Second session, May 21, 2:30 P. M. 
Opened by president McFadden, who 
called upon Mr. Henry B. Cutter of 
Seneca Falls, N. Y., to read his paper 
on “Cast Thread Fittings.” (Page 59 
of the Transactions.) The following dis- 
cussion took place: 

A MemsBer—I would like to know how 
many parts the core box has. 

Mr. CutTTer—This is a two-part core 
box. The core has no seam, as you 
notice. That was made on the special 
device I speak of. 

SAME MEmBER—How do you get the 
box off the thread? 

Mr. Cutter—That is part of the spec- 
ial machine. I would like to state I do 


not hesitate to answer any question in 
connection with this, for the reason that 
“misery likes company.” I have had a 
good deal of misery in connection with 
this work, and if anyone would like to 
try it, I would like him to have the 
trouble. I first entered the foun- 
dry industry four years ago, before 
that time I don’t remember hav- 
ing been in a foundry, or seeing a heat 
poured off; and if any one had asked 
me then what a core was, I might have 
thought possibly they were referring to 
an apple core, certainly I could not have 
told you how a casting was made. I 
speak of this for this reason that I 
found it was absolutely necessary for 
me to study this industry to make a suc- 
cessful issue of it; that I had to edu- 
cate myself, and I sought information 
from many who had grown gray in the 
industry. I found there was a great 
deal of mystery thrown around foundry 
practice. A man who had a great deal 
of knowledge gained it by experience— 
that seemed to be his stock in trade; 
and it was very difficult for me to get 
the information which I desired; but I 
am glad to say that as I have come to 
this my first convention I find there is a 
letting down of the bars, as it were— 
more of a tendency to assist in educat- 
ing each other. I myself disbelieve in 
tying up any secret or any special meth- 
od, that I may possess from anyone 
eles that might desire that knowledge; 
but that is the experience which I found 
when I first entered the foundry busi- 
ness. 

A Memeer—What kind of sand is 
that core made of? 

Mr. Cuttrer—Ordinary bank sand. 
We use the Mills core compound. This 
sample is made with a double quantity 
of the bond, in order to make it hard, 
that is all; but in practice we have 
the core much softer. 

A MemBer—How large fittings do you 
make? 

Mr, Cuttrer—Eight inches. 

SaMeE MemBEerR—Have you found in 
cleaning them in a tumbling barrel, if 
you do clean them in that way, that the 
threads inside the fittings are damaged? 

Mr. Cutter—Sometimes this _ will 
happen; but that is only the sharp edge 





XUM 








XUM 


TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 145 


which according to the United States 
standard is not required anyhow; but 
that sharp edge does not help make a 
tight joint; it is the sides of the thread 
that make the tight joint; so that if 
that sharp edge is slightly injured it does 
not affect the making up of the joint at 
all. 

Mr. WALKER—Do you depend on that 
shoulder at the back of the joint? 

Mr, Cutter—This is a drainage fitting. 
The shoulder is a peculiarity of drainage 
recessed fittings. It has nothing to do 
with the joint. The thread has got the 
standard pitch of all steam threads. 

A MeEmBER—Do you have very much 
trouble with defective threads in cast- 
ing? What is the percentage of loss? 

Mr. CuttTer—I should say perhaps 
2% r cent. Our method of assem- 
bling the cores obviates that very largely. 

Mr. Edward B. Gilmour followed 
with his paper on the “Evolution -of the 
Foundry Business,” page 53 of Trans- 
actions. It was discussed as follows— 

A MemsBer—This machine is supposed 
to run continuously, is it not? 

Mr. GimMour—Yes sir, the machine 
will run continuously, providing you can 
take care of the molds as fast as the 
machine produces them. 

Mr. CaLeEy—Suppose you want to 
ram molds of different hardness, how 
will the machine produce this change? 

Mr. GitMour—There is a brake wheel 
on back of the machine which is regu- 
lated by a small hand wheel attached 
to a screw which you can tighten or re- 
lease so as to compress the wads of 
sand to any degree you want. We made 
a casting for a lawn roller section, 24 
inches in diameter by 12 inches deep. 
We took three sections of flasks, 5 
inches each with this pattern, and 
rammed it in about 1%4 minutes and the 
casting is now on exhibition at about the 
middle of the building. You will no- 
tice that there is only one little swollen 
lump on the casting. There was no 
rammer put in it. It is just as it 
came from the sand, not even cleaned. 
You can see it for yourselves. 

A MemBer—Suppose you had a sheave 
wheel to make, how would you ram the 
sheave part? 


Mr. Gi-tMourR—You would simply make 
your pattern in two halves and make the 
sheave part in a core, as it would be im- 
possible for any machine to ram under 
any pattern, anyone knows that. 

A MemBer—How would you ram up a 
soil pipe? 

Mr. Gitmour—A soil pipe can be very 
easily rammed up, if you get a machine 
long enough to take in the pipe. You 
can tip the table in order to ram up 
the one side, then reverse the position 
of the table in order.to ram up the 
other side. It revolves in any direction 
desired. This table is held in position 
by a brake attached to the side of the 
machine which can be released at will 


_for the different positions of the table 


so as to suit to the ramming. 

Mr. Catey—Have you a special ma- 
chine for every kind of casting required? 

Mr. Gitmour—No sir; this is the 
most universal molding machine ever 
produced. You can take any split pat- 
tern, place one-half on a board and have 
the other half for your copy. We have 
made all our flasks of one size so 
that there is only one set of equipment. 
We simply fill up the flask as full as it 
can hold and pour everything by crane 
ladle. 

Mr. West—I would like to ask Mr. 
Gilmour if a machine is not working in 
Philadelphia. 

Mr. Gi-mour—Yes sir; there was one 
put in operation last Monday. I under- 
stand there are automobiles running out 
to the foundry to show any individual 
the machine in operation, and you can 
also see the casting, which is the best 
proof of its efficiency. It is installed at 
the Bernstein plant. Anybody can go 
out and see it running. But there are 
samples of more intricate work which 
were made on our machine than are be- 
ing made at the Bernstein plant and 
they are on exhibition. 

President McFadden then called on 
Mr. West to read his paper on the 
“Gray Iron Foundry as a Business Ven- 
ture.” Before doing this the secretary 
explained how the three papers on sim- 
ilar subjects—the gray iron, the malle- 
able, and the steel foundry as business 
ventures—came to be written. 
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After Mr. West had read his paper, 
and Mr. Walker had complimented him 
on the thoughts expressed, Dr. R. Mol- 
denke, the secretary, read his paper on 
the “Malleable Iron Foundry as a Busi- 
ness Venture.” This was discussed as 
follows: 

Mr. Porpe—Might I ask the Doctor if 
the amount required to turn out a min- 
imum of 5 tors daily was $40,000. 

THe SeEcrRETARY—Not quite that way. 
I meant to convey that if it takes $10,- 
000 in equipment, etc., to turn out 5 tons 
of gray iron castings daily, it would take 
similarly $40,000 to produce the same 
tonnage in malleable castings. By good 
practice, however, this same plant could 
be forced up to a production of 15 tons 
daily. 

Mr. PoreE—My reason for asking the 
question was to induce some one mak- 
ing malleable castings in the United 
States to go up to Canada, to London, 
Ont., where we want a plant, and are 
willing to stard behind it with a portion 
of the capital required. 


Mr. HirsHHEIMER—Your tonnage of 


5 tons is a pretty small minimum for 
malleable. 
Tue SecreTary—I have known of 


some works to run about 34-ton a day; 
but you see they use those castings for 
purposes 

Something like gas stoves. 


themselves. 
They sell 
these. The malleable parts are very small 


manufacturing 


on a gas stove, and probably 3%-ton a 
day runs a pretty big plant. 

The manufacturing side of the busi- 
ness makes the profits. They tell us 
that 4,000 of the 6,000 foundries in this 
country don’t know castings 
cost them; so it is with manufacturing 
plants. If they did what 
foundries cost them, per pound of cast- 
ings, they probably would be very care- 
ful. I had to do with a foundry once 
which had a _ manufacturing 
nent. They didn't 
castings cost them either. I found out 
that it cost them 3%4c a pound, and the 
molders about 90 
Before we 


what the 


know their 


depart- 


know what those 


were turning out 


pounds a day on the average. 
were through the production was sent 
to about 250 pounds per man, and 2%4c 
a pound represented the cost of the cast- 
ings. 


Very often five tons would be called 
high. You-could go lower than that, 
providing you made the money on some- 
not think it 
advisable to go below five tons for the 
plant capacity. That that you 
can get 10 to 12 tons out of that plant 


thing else; but I would 
means 


but with five tons as a minimum daily. 


You might make one heat every two 
days, and you can make from one to 


three heats every day out of the same 
equipment. 
Mr. HirsHHEIMER—You 


your air 


couldn’t run 
furnace economically on a 


small tonnage. It is not as economical, 


is it? 

THE SeEcRETARY—When we_ speak 
about 3 tons of castings that usually 
means about six tons melted. The 
sprues of your malleable plant are a 


very, very heavy percentage. In large 
malleable works they can go about 30 
per cent; in very small castings, they 
run up to 75 per cent of the heat. Some 
foundrymen actually take their sprues 
and make ingots out of them for remelt- 
ing afterwards. 

Mr. figured it 
would be cheaper to buy our malleable 
castings or, in other words, cheaper to 
keep out of the business. 

THE 


prices. 


HIRSH HEIMER—We 


SECRETARY—Depends upon the 
You get a price, for instance, 
for malleable castings as high as 5c or 
6c a pound, that is one thing; but when 
you are up against railroad work—when 
you have got to make castings for 2c 
a pound with pig iron worth to $14.50 
a ton you are pretty near bed rock. I 
remember the time 
$12 a ton that we 


shade less than 2c 


when pig iron was 
sold castings for a 
a pound delivered, 
and just made expenses; but that was 
at the rate of 50 tons a day. 

Mr. KReEUTzPoINTNER—During my 36 
years’ have 
little ventures which 


experience I come across 


many have invari- 


ably failed. That was true 36 years ago 
and that was true last year, when the 
latest example of that kind came up for 
my observation. As a rule, 95 per cent 
hundred of founders of that 
kind have failed in small malleable iron 
works, and in the big ones they have 
different troubles. 


out of a 
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H. M. Lane read a paper entitled 
“Small Points in the Core Room Which 
Are Not Considered,” which appears 
under a slightly different title on page 94. 
The following was taken by the sten- 
ographer at the President’s suggestion, 
as the speaker was not following the 
paper closely: 

One little point often neglected is a 
mere matter of the designating mark on 
the metal core box. If you place that 
so that when the hand is handling the 
core box—the thumb or finger rubs 
across the designating mark—it will 
keep a bright spot and you can see it; 
but when you are making small cores 


and the box is in very frequent use, - 


other parts of it frequently become 
gummy and the designating number, or 
mark, becomes filled up and you have 
got to take the scraper and scrape it 
off; and you don’t get all the number 
scraped off and you make a mistake. 
Those are little things, but they are 
important. 

The point of testing a machine made 
core to see whether it is properly baked 
is another important factor. I know 
a nuinber of foundries’ where the 
core in the oven always __ stands 
with the bend toward you. The rule in 
the baking of an ordinary core is, in the 
first place, the driving out of the moist- 
ure. If there is any moisture in there 
it will instantly condense on the surface 
of the dry rod, and if you draw it out 
you will see whether it is perfectly 
baked or not. 

It is with the small cores, that can 
be made in large quantities, that the 
greatest saving can usually be made. 
One point often neglected is, that the 
core maker is expected to hustle for 
everything for himself, first for the 
rods, to get his material—his sand, etc.; 
then, secondly, get it over and pre- 
pare it, If you have a large output of 
cores, it will pay you to systematize 
your core room the same as you system- 
atize your machine shop or your foun- 


dry, and you get the greatest output if, 


the man stays at the bench and makes 
the cores and somebody else takes them 
away and somebody else brings in the 
material. 


Primarily, the baking of a flour core, 
or any similar core is a drying process, 
varied by a baking process, in which 
the character of the flour or binder it- 
self is actually changed in the baking; 
it is made into a bread. For some 
classes of castings the baking is con- 
tinued until the bread is partially rot- 
ted so that the core will crush easily in 
the mold. A bread of itself thoroughly 
baked—biscuit, you know—is brittle. In 
the same way a thoroughly dried or 
baked flour core is brittle and will crush 
as the metal shrinks upon it. That is 
one advantage that cores of that kind 
have over some other classes of cores; 
but there is a point before you get to 
the proper baking temperature when 
you are liable to leave the core fairly 
hard. One man has been proposing the 
use of water glass in cores. I bring it 
up, as it illustrates a very interesting 
point. ‘When you take sand and add 
vater glass to it, you make an artificial 
sandstone. Naturally sandstone is noth- 
irg in the world but sand _ grains 
cemented together with silica, with a 
silicious bond in ordinary cases. When 
you take water glass and add it to sand, 
you make an artificial sandstone; and 
the more you bake it, within certain 
limits, you will begin to dry out the 
water of crystallization and actually 
change the silicate—the harder the 
thing gets; and, of course, at the tre- 
mendous high temperature of the steel 
casting, the water of crystallization 
would be driven out on the surface and 
in many cases the core would crush; 
but in brass or bronzes, with their low- 
er temperatures, the probabilities are you 
would have a broken casting. At least, 
that is as far as experiments I know 
have gone; and it is the way the mat- 
ter appears. In making those same 
cores with other bonds that either belong 
to the flour class or the glue class or 
the liquid binder class, you have a some- 
what different set of conditions; and 
when you make a flour, or a binder with 
any one of the pastes or flours, the ma- 
terial which binds the sand stays in the 
same bond,in which you put it during 
the entire baking process, and the only 
method in which you harden the core is 
to harden that binder. When you hard- 
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en the core with a binder belonging to 


the hardening class including pitch, 
resin and oil and all the binders that 
flow under heat, you have a somewhat 


different action. The core is soft during 
the heating process and becomes harder 
as it cools—very 


hard, in some cases. 


There is an oxidation process going on 


which renders it hard—hot also; but 
those cores, most of them, do not be- 
come actually hard under great heat. 


Reheating a resin core will soften it; so 
that when you put it back into a casting 
and reheat it, you will soften it. 

Now as to linseed oil cores. You have 
a core hardened by an ozidizing process. 
Linseed oil paint is hardened by the 
oxidation of the oil in the paint; and that 
takes place by slow degrees through a 
long period. In a core you simply has- 
ten the hardening by heat; and the cir- 
culation of air through your core oven 
will harden it very much quicker. Of 
course, there is some hardening due to 
the evaporation of more con- 
stituents of the compound; but the 
process is nevertheless largely an oxi- 
dizing process. 


volatile 


Linseed oil cores if ex- 
moderate temperature long 
enough would harden quite satisfactorily; 
still contain the 
which it originally contained, 
unless you carried it above the evapora- 
tion point of water. If heated in an 
oven at the proper temperature, with the 
proper circulation of air, you oxidize it. 

That brings us to a very important 
point; and that is, the fact that in heat- 
ing in the core oven the thing you are 
trying to do is to get rid of moisture. 
As the air goes into your oven you 
should have it as dry as possible. Core 
ovens are usually put into any old place. 
They should not 


posed to 
but would amount of 
moisture 


be located where they 
will not obtain as dry air for their supply 


as possible. 


One man had an air duct running 


across his boiler room; and right near 
the end of this duct he used to draw 
the ashes out and wet them down, 


and there was constant steam rising ai 
intervals during the day. He used to 
suck in all that steam and blow it into 
the cupola. It was:a little warmer than 
the ordinary air; but he would have had 
a very much higher melting efficiency 


if he had gone out of doors and gotten 
the coldest, driest air into his cupola. 
If you take hot damp air and heat it to 
a little higher temperature and then at- 
tempt to use it to extract moisture out 
of a core, it won’t do it because it has 
You 
reach the dew-point before you get it 
out of your oven; and hence in the core 
oven you should have the driest air sup- 
plied that can conveniently be obtained. 
Of course, heat 
your fire in most cases. 

Coke is an ideal oven fuel for 
this The products of combus- 
tion of coke are carbon dioxide, which 
contains ro moisture, and hence will dry 
air. It has the greatest ability to ab- 
sorb and carry out moisture. If you 
take the same core oven and fire it with 
a fuel that is a hydrocarbon—oil, or nat- 
ural gas—in which one of the products 
of combustion is water, which goes off 
as steam—you have loaded your air, to 
begin with, with moisture; and you are 
loading it with the very thing that you 
wanted to have taken out, and hence you 
won't be able to extract as much moist- 
ure as you would with a fuel the prod- 
ucts of combustion of which are dry. If 
you are simply baking cores in a short 
oven and letting your heat go out at a 
high temperature, you won't succeed 
You should have a tandem ar- 
rangement in which the cores are dried 
in one part of the oven and baked in 
another; that is, the air goes through 
the partially baked cores driving out the 
last of the moisture and strikes the 
damp cores and dries the rest of the 
moisture. 


not the capacity to carry moisture. 


your comes through 
core 


reason. 


there. 


I know several places where core ovens 
are being operated on that plan; a core 
being shoved into one oven and par- 
tially baked and drawn back and trans- 


ferred and shoved into another for the 
finished baking; or, by a continuous 
process, the cores being advanced 


through the oven in such a way that the 
green cores come in contact with the 
outgoing air In that way the full eff- 


ciency of your core oven can be very 
greatly increased. 

Mr, Cuttrer—I introduced a form of 
condenser in core ovens in the shape of 
a coil of pipe, with cold water gradually 
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flowing through it and the condensation 
from the core oven on the pipes going 
off away from the oven. I found very 
great benefits from it; and I would like 
to know if there is anyone else has had 
any such experience, or what the results 
have been. 

Mr. LANE—The condenser should 
originally be placed before the core 
ovens before the air opening, so as to 
make it as dry as possible. I know in 
drying ware, which is a similar process 
—my father was in that business when I 
was a boy and I used to go around the 
potteries with him, and saw some of the 
very first experiments in this country 
in drying ware with steam—we ran into 
some curious experiences. One of them 
was with a drier, a room about as wide 
as this and several times as long, and 
about as high, in which the ware was 
packed, green ware, with steam coils 
below. That was before we had the fans 
for driving a current of air through it. 
We had openings in the floor and in the 
ceiling and allowed the air to rise 
and carry out the moisture above. 
The Irishman having charge of the 
rooms, looking at those holes in 
the top and bottom, said: ‘“Bedad! 
that’s no way to dry ware. You are 
letting all the heat out,’ and he went 
and got some dry goods boxes and 
closed the openings. It got hot enough, 
all right, and there was no circulation of 
air. During the day time there was cir- 
culation in there, so the ware would dry 
some, but at night they had one rack of 
ware just about ready to go into the 
baking room, and they would have a 
rack of green ware, and the next morn- 
ing the moisture had gone from the 
green ware to the dry ware and the 
whole room was damp ware and that 
which had been practically dried was 
back so that it would take several hours 
to put it in condition again. My father 
came up there and knocked those boards 
off and started a circulation, and it 
wasn’t but a little while before we had 
the whole thing going all right again. 

On another occasion the air of the 
factory was quite damp and we secured 
a supply of water for the condensers 
and for the boilers through pipes, and 
drew the air for this drying room over 


them, so that in humid weather the 
moisture was taken out as much as pos- 
sible making the air dry and_ cold 
before putting it through the heat- 
ing apparatus, so that it would ex- 
tract moisture there, the idea being 
that air at 70 degrees Fahr. will con- 
tain a certain amount of moisture; at 
100 degrees it will hold, I believe, more 
than twice as much. 

You see, that the air in the core room 
only’ absorbs moisture because it is dry, 
en account of its temperature, and the 
moment you put it in contact with your 
condenser pipes you will take moisture 
out of it but you will also cool the air. 
Its dew-point has to go down to a low 
temperature before it could contain that 
moisture; and hence you have de- 
stroyed its ability to absorb moisture. 
It may be that the reason you had a 
greater efficiency was that you didn't 
have a proper circulation of air in the 
first place before adding the condenser. 

Mr, SpeNcE—Have you on record the 
quickest time of drying a core 1% inches 
in diameter, made in halves, 12 inches 
long, the quickest time that you know of 
one to be dried in? 

Mr Lane—I know of a case of a 
114-inch solid core that was dried satis- 
factorily in about 20 minutes. It was in 
an experiment. ; 

Mr. SpeNcE—I just bought a core oven 
about three morths ago made by the 
Roberts Portable Oven Co., in Chicago— 
steel inside and out, lined with asbes- 
tos and we dried the core above men- 
tioned in four minutes. 

THE PRESIDENT—I don’t think, gen- 
tlemen, that that answers Mr. Cutter’s 
question. He wanted to know if there 
were any ore present in the room that 





was using a core oven equipped as he 
described. Mr. Lane, of course, took up 
the question of telling him the applica- 
tion of such a system of using a pipe 
or a cooling system. 

I might say just one word in con- 
nection with this. The United States 
Steel Corporation has spent nearly half 
a million dollars, and there have been 
nearly fifty contributiors in all the sci- 
entific papers for the last two and a half 
years on the several lines of freezing 
the moisture out of the atmosphere and 
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the cost of producing a ton of pig iron 
down to about 30 per cent to 40 per cent 
for the fuel end on account of the freez- 
ing of the atmosphere and the condens- 
ing of the water out of it. 
down to a practical 


They got 
working basis on 
these lines, and I can say that by writ- 
ing to Mr. Galey, vice-president of the 
United States Steel Corporation, he will 
furnish you data on freezing the moist- 
ure from the atmosphere before apply- 
ing it in melting and drying. 

Mr. Hoyt—What is the best or high- 
est temperature for core ovens? 

Mr. LAne—The proper temperature 
for a core oven depends somewhat on 
the binder, but it varies between 350 de- 
grees and 600 degrees. If you go above 
600 degrees you get to a point where you 
would burn almost any binder. You get 
to a point where soft punk would take 
fire of itself, and you reach a point 
where you destroy the binding proper- 
ties of anything in cores; but 500 de- 
grees to 550 degrees Fahr. for a cer: 
tain class of cores gives a very rapid 
baking temperature. The best range of 
between 350 de- 


temperatures varies 


grees and 525 degrees Fahr. Experi- 


ments have been tried in several shops 
where they maintain their cores 
close to 500 degree Ss. 


very 


THE SEcRETARY—I made a number of 
experiments with large and smal] cores 
to find out what the binders would do. 
I first got my temperature to about 250 
degrees Fahr. and dried the core, and 
then raised it to 350 degrees to bake it. 
I worked at about 350 degrees for the 
highest; 350 degrees *Fahr. is about the 
maximum that you want. It always 
seemed to me that the process of making 
cores is divided into two parts—first, to 
dry, and then to bake. 

Mr. Cutter—Has there been any ex- 
perience along that line of the condenser 
to confirm experience 
which we had? In the introduction of 
the condenser, I put it in on one side, 


or disprove the 


of course arranged so the water would 
circulate vertically. I found on the op- 
posite side of the core oven that we did 
not get as good results as we did on the 
side where the condenser was placed. It 
seemed not to be quite in accord with 
what Mr. Lane said, that the air would 


become chilled in coming in_ contact 


with the conderser. At the same time 
that the condenser was introduced into 
increased the circulation; 
and we were able to cut the fuel from 
This was last 
fall, and immediately after the test was 
made the cold 


the oven, I 
25 per cent to 40 per cent. 


weather put our con- 
denser for the time being out of com- 
have not been able to 
but I wanted 
to know whether the economy in the 


mission, ard I 


make any further tests; 


fuel was due entirely to the condenser 
or to the increased air circulation in the 
oven, or both. I have felt this spring I 
would introduce a condenser of like 
capacity on the opposite side of the oven, 
inasmuch as we obtained so good results 
on the side on which the condenser was 
placed. 

Mr. LANE—I would like to see you try 
your Oven some time without your con- 
denser and with your increased and de- 
That 


one set of results; 


creased drafts. would give you 
and then by testing 
both condi- 


tions you get the other set of results; in 


with the condenser under 


that way you would be able to prove or 
disprove the matter very nicely indeed. 
The conditions of a core oven are sub- 
ject to so many variations that it is 
pretty difficult sometimes to tell just 
what it is that does it. If you change 
two variables at the same time you don’t 
know what the results are. We should 
only change one variable at a time and 
see what the results are. I have seen 
some changes on the same principle that 
the Irishman changed the ware-drying 
room, by choking off the draft so as to 
keep the draft in. 

Mr. CutteEr—I wish to state that I 
am a layman and entirely green; and 
all this I am taking out of the virgin 
soil, as it were. I am just experiment- 
ing; because from the first I found that 
the fuel question was simply enormous 
and that the results obtained in getting 
the properly baked or dried cores was 
not satisfactory. I know that the con- 
denser had been used in the drying of 
lumber and other things. It is not a 
new idea with me but in other indus- 
tries the condenser had been used. In- 
asmuch as getting the moisture out of 
the cores was essential, I thought it at 
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least was worth trying; and the results 
were very satisfactory. 

THE PRESIDENT—The fundamental 
principle of this association is education, 
and it is due to the fact that it is 
through experience, trials and mistakes 
that we are all making and comparing, 
that gives us the educational value. It 
is on the lines that if we hadn’t made 
an attempt we would not have had the 
question discussed or argued at this 
meeting. It has brought up a new sub- 
ject, that I think will be worthy of fur- 
ther discussion. The chair would not 
assume the authority of appointing a 
committee of one to keep on with the 
experiments and make a report; but he 
will see that the secretary does not for- 
get it next vear. 


Mr. Burr—As near as I can recollect’ 


now, the chimney in our core oven 
takes its draft from almost the level of 
the cores, and as far away as we can 
get. Our experience has been we could 
dry cores in almost any quantity with 
equal facility; and I think that we have 
beaten twenty minutes. 

THE PresIDENT—I think the present 
time would be a very opportune time to 
announce the nominating committee. 
The following gentlemen have been sug- 
gested to me by their respective districts : 

Mr. J. S. Seaman, Pittsburg, chairman. 

Mr. A. W. Walker, Boston. 

Mr. Geo. Davies, Philadelphia. 

Mr. Thcs. Sheriff, Milwaukee. 

Mr. L. L. Anthes, Toronto, Can. 

Meeting adjourned. 


Smoker. 


The record of the proceedings of the 
Philadelphia convention would not be 
complete without mention of the sub- 
stantial expression of good will given 
the secretary during the smoker on 
Friday evening. 

The surprise was complete, and quite 
overcame the secretary, who found it 
impossible to make any response. The 
valuable punch bowl with the inscription 
“Dr. Richard Moldenke—from the Foun- 
drymen of America—1907,” was a gift, 
coming from the entire foundry industry 
of the United States and Canada, such 
as is the lot of but few men to receive 
in this world, and the honor was deeply 


appreciated, in fact felt by the secretary 
to be far above his deserts. On the 
punch bowl also there was in ornamental 
execution in black and red enamel, the 
Prussian Coat of Arms of Dr. Molden- 
ke’s family, which dates back to the tenth 
century, to the time when the nobles of 
Brandenburg wrested the primeval for- 
ests of Poland from the occupants and 
brought enlightenment into those re- 
gions. 

With the beautiful gift came the sub- 
stantial and golden clinking of sixty 
pieces—twenties, which were given Dr. 
Moldenke in the course of a warm and 
heartfelt address by his friend and co- 
laborer in the realm of foundry science 
—Herbert E. Field, of Pittsburg. Of the 
results of this later, when a European 
trip shall have added to the fund of ex- 
perience of the secretary, and the mem- 
ory of the kindness and good will of 
his many friends who have combined to 
give such an exceptional honor and sub- 
stantial remembrance will be with the re- 
cipient all his life, and in handing the 
magnificient punch bowl down to _ his 
children, may it serve as an incentive to 
them to constantly labor for the good of 
all while striving for legitimate  self- 
advancement. 

The smoker was a grand success, and 
everyone went home well satisfied with 
Philadelphia’s bountiful courtesy, and 
the tactful arrangements of the commit- 
tee. 


Third Session, May 22, 2:30 p. m. 


President McFadden after calling the 
meeting to order introduced Prof. Cog- 
geshall, of Girard College, who was 
present with a number of his students to 
see the Exhibition. 

ProF, THELWELL RUSSELL COGGESH ALL— 
I had not expected to say a word. I 
came in as a guest, and brought several 
of our embryo mechanics with me; but 
I think we are doing good foundry work 
at Girard College. We have a very 
well equipped foundry. To be sure, our 
cupola won’t run down many tons, as it 
has a diameter of only 22 inches, but 
we have a couple of crucible furnaces 
and keep them going all day and pour 
nearly every mold that we make, so as 
to prove our patterns. We usually make 
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all the castings that we use in the in- 
stitution. 

We have 1,600 boys in the institution, 
980 of whom go to the mechanical 
school. Last evening I read from your 
stage at Lulu Temple an invitation to 
Girard. This is a very excellent time to 
come and see Girard, because it has its 
Sunday clothes on. Last Monday was 
the founder’s birthday and our young 
men have gathered together some of the 
work of the past year and it is now on 
exhibition for you to examine. It in- 
cludes not only foundry work but black- 
smithing, plumbing, machine and elec- 
trical appliances. There is also some 
very excellent pattern work, which I am 
sure every foundryman will appreciate; 
and I extend an invitation to every one. 

THE PRESIDENT—Professor Stimpson 
will now talk on “The Training in Foun- 
dry Work, at Pratt Institute.” 

Prof. Wm. C. Stimpson then read his 
paper, p. 26 of the Transactions. 

Mr. KNICKERBACKER—It seems to me 
that the foundrymen of the country are 
not fully alive to their duties toward the 
apprentices that they have in their employ. 
Most of us have not time to go into the 
best methods by which to train those 
young men; and the result is, that we 
have no uniform system that we can 
follow. There has been established with- 
in the last year or two at Indianapolis the 
Winona Foundry School, whose object 
is to try and make molders so that the 
mén can go out from that school into 
foundries and take up the work as jour- 
neymen. If that school could be used as 
headquarters for information in regard to 
training apprentices, and that informa- 
tion be disseminated throughout this en- 
tire country, including Canada, it would 
tend to put us in position where we 
would know better how to attack this 
problem. We have with us today Prof. 
Johnston, of the Winona School; and I 
would suggest that we ask Prof. Johns- 
ton to tell us what they are doing there, 
if it is in order. 

THe Presmwent—We would like to 
have Prof. Johnston give us a talk. 

Pror. A. E. JoHnston—My. Chair- 
gentlemen—At Winona, Indiana- 
rather, the school is known as 
This 


man, 
polis, 


the Winora Technical Institute. 
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is essentially a trade school only. I 
want to outline to you the course that 
we have. 

Our chief aim is to graduate from our 
school efficient men not only in a prac- 
tical line of work, but also with enough 
technical knowledge to know the whys 
of foundry work. To this end we have 
arranged a course that we think in a 
short time will turn out men such as 
we wish. Our course is two years. The 
first year we teach fundamental princi- 
ples—the elementary work, you might 
say; in the second year, the more ad- 
We take up 
molding in different branches, core mak- 
ing, cupola practice, iron mixtures, etc. 

We have a course of foundry chemistry, 
also mechanical drawing. Our students 
work from 7 a. m. until 6:30 p. m. Six 
hours a week is -devoted to chemistry; 
three hours a week to mechanical draw- 
ing; and the remaining number of hours 
to foundry work—actual shop practice. 
I will now show you a few lantern slides 
which illustrate our equipment and work, 
and later on will send your secretary a 
fuller description of our school in the 
form of a paper. 

Prof. Johnston then exhibited a num- 
ber of lantern slides, which were very 
much appreciated by the audience. 

President McFadden next called upon 
Mr. H. F. J. Porter, the well known ex- 
pert on industrial betterment, who in 
‘view of the advanced hour gave a brief 
talk on the subject of “Industrial Bet- 
terment,” and passed a large number of 
interesting lantern slides over the screen 
rapidly talking on each as it went by. 
What was seen in the short time showed 
conclusively what great good could be 
accomplished by attention to this subject, 
and how direct results in dollars and 
cents were certain to follow the- judici- 
ous establishment of betterments for 
the working classes engaged in our foun- 
dries and manufacturing plants. Mr. 
Porter read his other paper on “Cost Ac- 
counts” by title, and this appears in the 
Transactions on another page. 

In connection with the subject, how- 
ever, President McFadden called upon 
Mr. Jas. Stirling, secretary of the Job- 
bing Founders’ Association, to explain 
what had been done by that Association 


vanced work in all lines. 

















in the direction of a fundamental basis 
for shop cost accounts for foundry pur- 
poses. 

James S. Stirtinc: I had rather ex- 
pected Mr. Miles would appear for us 
this afternoon and outline some steps we 
had taken looking toward a uniform cost 
system for obtaining jobbing accounts. 
We all know the question of costs of 
our work is one of extreme interest to 
us. 

I think it was about a month ago Mr. 
Miles and Mr. Johnston of the Brad- 
dock Machine Manufacturing Co., of 
Braddock, Pa., presented a paper before 
the Pittsburg Foundrymen’s Association 
outlining just about what our organiza- 
tion has attempted to do. We went into 


the matter very thoroughly with an ex- - 


pert foundry cost accountant, and we 
came to certain conclusions. Those con- 
clusions it is hardly necessary for me to 
bring out this afternoon; but I would 
like to refer you to those two addresses 
published in the trade papers at that 
time. You will get them in THE IRoNn 
TRADE REVIEW, THE Founpry and the 
Tron AGE~quite a number of them; and 
we will present to this Association, Mr. 
President, what we have done originally 
for your proceedings. We dealt more 
particularly with the distribution of the 
burden for the overhead expenses. We 
found, when we called our preliminary 
meeting for our association, that it was 
a very rare thing to find any two jobbing 
foundries who were keeping their costs 
in exactly the same manner. We had 
some who wee going on a productive 
hour basis and putting all their overhead 
charges on a productive hour basis, some 
on a tonnage basis, some on the pro- 
ductive wages basis, and some people, I 
think, were guessing—probably a great 
many of us are guessing to a certain ex- 
tent. After studying the question as 
thoroughly as we could, for about a 
year, we came to the conclusion that the 
proper way to distribute our overhead 
expenses was to divide them between the 
tonnage basis and the productive hour’s 
wages; and that is simply what we have 
accomplished so far. 

We made up a set of forms which 
would carry the job when entered to the 
profit and loss department in the ledger; 





TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 


153 





but those forms might not fit every con- 
cern, and we have simply brought down 
to a small statement of the various 
charges that we think should be di- 
vided, one to the tonnage basis, the other 
to the productive labor basis. They will 
appear in the copy of the Proceedings, 
showing exactly what there is, and each 
foundryman, of course, will get his de- 
tails in whatever manner best suits his 


business. You have a committee on 
costs, Mr. President, and we will be 
very glad—the Jobbing Founders’ 


Association—to be allowed to co-operate 
with you and get the good points you 
have. Ours is still in embryo; and 
while it is in operation in the two or 
three foundries, we would be very glad 
to find any weak points in our system to 
improve. 

We believe it is a vital question to all 
of us when we go out into the market 
and find a casting some man has quoted 
6c a pound on and some of us think it is 
a fair price and come back and find 
somebody else has taken it for 23%c. I 
feel that somebody is guessing badly, or 
has estimated badly; and we want to ar- 
rive at some kind of system whereby a 
man might know, when he has made 
his estimate, that he has got all of the 
expenses pertaining to that job. 

President McFadden then called upon 
Mr. Ronceray, who gave his highly in- 
teresting paper on the Universal Molding 
Machine which he is now introducing in 
this country. Also a paper on a new 
method of making molding sand. The 
first paper was illustrated by lantern 
slides, and the use of the cinematograph, 
which showed the making of a mold very 
naturally. Later Mr. Ronceray mixed 
some sand and clay into a molding sand 
insa most ingenious way with excellent 
results. 

Meeting adjourned. 

Fourth Session, May 23, 11 a. m. 

Vice Presipwent CALEY—Mr. Seaman 


would like to make a few remarks. 
Mr. SEAMAN—Our worthy president 


met with an accident last night that pre- 
vents him from being here as chairman 
today, and will probably keep him out of 
commission for several weeks. He re- 
quested me* to be here and make that 
statement and help out as far as possi- 


154 






ble. In order to do that, I move you 
that Mr. Charles J. Caley, being first 
vice president, act as chairman of this 


(Carried. ) 
SECRETARY—Mr. 


meeting. 

THE Chairman, the 
first order of business will be a report in 
connection with the papers of yesterday 
and on the form 


Kreutzpointner 


schools 
Mr. 

here at the time and desired to make a 
but it late. His 
seemed a good one, and I would like to 
present it herewith, also a resolution, to 


trade 
of education. 


on the 
was 
idea 


motion; was too 


appoint a committee for getting closer 
relations between the schools (the educa- 

other 
to try to begin 
that 
are forming now -for the education of 


system of the country in 


and the shops: 


tional 
words) 
to harmonize these various schools 
foundrymen and getting them into some 
Mr. Kreutzpointner, if our 
chairman will him head of that 
committee—will do all the work for us 
and report next year; so I present his 
motion that a committee be appointed to 
take up the question of the closer re- 
and the 


system. 


make 


lations between the schools 


shops. Motion numerously seconded 
and carried. 

THE SECRETARY—I beg to present Mr. 
Kreutzpointner’s 


and publication. 


memorial for record 


Mr. Kreutzpointner’s Memorial. 


President and Members of the Amer- 
ican Foundrymen’s  Association—The 
importance assigned to the educational 
side of the foundry work and apprentices 
at this convention, encourages me _ to 
call attention to some points vitally af- 
fecting the present and future success of 
all these efforts along lines of proposed 
trade education, be this education for 
the foundry or any other trade or manu- 
facture. And in the end the foundrymen 
cannot go ahead in the education for 
their trade without a corresponding co- 
operation and _ systematic, sympathetic 
movement of all the educational forces 
which shape every social and industrial 
condition all over the country. The ne- 
cessities of the phenomenally rapid de- 
velopment of our industries has produced 
and is producing at an accelerated rate 
earnest attempts to meet their necessi- 
ties, but these attempts are scattered and 
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lacking that harmony of understanding 
for mutual needs which is necessary to 
produce the effective and highly 
economic results with the least expend- 
iture of time and energy. 

The 


various 


most 


their 
constantly, of 
industrial 


of the 

associations are 
the need of 
education, as I can testify from my own 


teachers country in 


late, discussing 
part in these discussions at the conven- 
tions of the National Educational Asso- 
ciation, the Manual Training 
and Art Teachers’ Association, the 
Penrsylvania State Educational Associa- 
tion, the Altoona Teachers’ Association 
and the Philadelphia Educational Asso- 
As further proof of the earnest- 


Eastern 


ciation. 
ness of the teachers in this important 
operation I mention the fact that at next 
annual of the Na- 
tional Educational convention a new de- 
partment will be formed, the department 
of technical education in public schools. 
But the teachers are with 
methods, and are not the 
practical reeds of our industries, while 
on the other hand the practical men are 
sarnest but more or 
theoretical of the teachers. 
Since the American foundrymen have 
taken a leading position in the educa- 
tion of apprentices, I respectfully move 
that the American Foundrymen’s Asso- 


month's convention 


concerned 
familiar with 


not aware of these 


less efforts 


ciation appoint an educational committee 
for the purpose of uniting and harmoniz- 
ing these scattered efforts of teachers 
and practical industrial men, not only 
for the benefit of the foundrymen, but 
for the good and welfare of the whole 
country. How to bring about the de- 
sired result I have not time now to ex- 
But the school must serve as a 
for all future educational efforts 
of our industries. 


plain. 


basis 


Teaching a young man to write essays 
before he has mastered the language he 
is using, is a very expensive way in the 
end. 

Respectfully submitted, 


P. KREUTZPOINTNER. 


Mr. Sang, of Pittsburg, then gave an 
epitome of his highly important paper 
on the “Art of Galvanizing,” which will 
be found in another part of the Trans- 








actions. There was a short discussion 
and the nominating committee then re- 
ported as follows: 

Mr. SEAMAN —Your Nominating Com- 
mittee met yesterday afternoon and 
nominated the following ticket: 

For president, Stanley G. Flagg Jr.; 
first district vice president, C. J. Caley; 
second district, John W. Burr; third 
district, H. E. Field; fourth district, J. 
H. Whiting; fifth district, J. K. Beck- 
with; sixth district, T. W. Sheriff, sev- 
enth district, J. P. Golden; eighth dis- 
trict, L. L. Anthes. For secretary and 
treasurer, Richard Moldenke. 

THE CHAIRMAN —Gentlemen, you 
have heard the report of the nominating 
committee; what action do you desire to 
take on it? 

(Moved and seconded that the secre- 


tary cast one ballot for the nomina-. 


tions just read.) 

(Carried. ) 

THE SEcRETARY —The ballot is cast 
and the election concluded. 

Mr. SEAMAN —It is usually the case 
that we recognize the courtesy of the 
different cities where we have met by 
giving them a vote of thanks for what 
they have done for us. I wish to offer a 
resolution that a vote of thanks be ten- 
dered to the following organizations and 
persons: Philadelphia Foundrymen’s As- 
sociation, entertainment committee, the 
Supply Association, readers of papers, 
and all others who have helped to make 
the convention so pleasant and enter- 
taining. 

Seconded and carried. 

Mr. SEAMAN —There is another thing 
I wish to bring forward, one is that our 
worthy president, as is customary, be 
elected an honorary member of the 
American Foundrymen’s Association. 
This has always been done, and I make 
a motion to that effect. 

Tue CHAIRMAN —Motion is made and 
seconded that the retiring president be 
made an honorary member of the Amer- 
ican Foundrymen’s Association. So 
voted, 

Mr. SEAMAN—Gentlemen, I have got 
another point I want to make and this 
is a very important one. I have been so 
fortunate or unfortunate as to be on the 
auditing committee of this organization. 


> 
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We have a secretary in the organization 
who has been giving us good and faith- 
ful service. Further than that, I want 
to say he has never been getting the 
salary that he should get, but, notwith- 
standing all that, he has paid his dues 
like a man. Now I propose to make our 
worthy secretary an honorary member 
of this association. (Carried.) 

THE SECRETARY —You know your sec- 
retary is a little anxious always to look 
ahead. I went through the experience 
twice where we had no invitation at con- 
vention time, and it was a hard dig to 
get something moving. At Buffalo and 
New York we had no invitations and it 
was a little hard to get there, but we 
got there. We have now an invitation 
from Toronto, and we have also an in- 
vitation for the year following from 
Cincinnati. I have letters from the 
manufacturers’ organizations in Canada, 
and I understand later on they will be 
supplemented by an official invitation 
from the head of the state so that it 
will be practically an international invi- 
tation to bring Canada and the United 
States closer. The idea was that we 
have a meeting in a Canadian town for 
a few days and then drift into Niagara 
Falls afterwards for the exhibition, be- 
cause you see for yourself how it is to 
have the exhibition and the meeting hall 
right side by side. It is a terrible thing 
for the business of the association. I 
will say that I have official invitations 
from the highest people in Canada to 
come up there next year. 

Mr. ANTHEs —About two years ago 
since I first proposed that the American 
Foundrymen’s Association should hold 
one of their forthcoming conventions at 
Toronto. At that time we were having 
a convention in New York, and Cleve- 
land was spoken of with Philadelphia 
for 1907; that coincided with my views, 
knowing that both Cleveland and Phila- 
delphia had first choice, I put down 
Toronto for the next choice. Being a 
little bit on the outskirts I felt that we 
people over the line would like to benefit 
by what you good people had been do- 
ing over here in the steel and iron in- 
dustries. Dr. Moldenke was the first 
man to interest me in the American 
Foundrymen’s Association. at the St. 
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Louis World’s Fair several years ago. 
I at once became very much interested in 
the work that was being done; and I 
have been trying to interest my friends 
across the line so that we have made a 
fairly good showing at the convention 
this year. Two years ago I was the only 
Canadian present at the convention. Last 
year there were a dozen at Cleveland, 
and this year there are a hundred Cana- 
dians here. Next year we expect to 
have five or six hundred if we get you 
up there. Of course, we have not the 
enormous population to pull from that 
} 


you have down here, but we are steadily 


growing. Our population does not grow 
so much by immigration as the popula- 
tion of the United States, but, as your 
good President Roosevelt would say, we 
have no race suicide up there. All good 
Canadians living up there are good Cana- 
dian stock ,and want to fraternize with 
the good brothers over the line; relations 
for the last forty or fifty years have been 
growing warmer and warmer; trade re- 
lations are growing closer, and many of 
cur aspirations are very similar. 

Canada is a great courtry, growing 
rapidly in the lines of iron and steel in- 
dustries, and we want to get all the ad- 
vantages we can in the scientific end of 
it. I feel there is no organization in 
the world has as high a position in the 
technical end of it as the American 
Foundrymen’s Association. 

We have a fine town in Toronto, noted 
all over America as one of the finest 
world. Of 
course, I am not in a position to speak of 
cur European cities, not knowing much 
of them. However, I wish to state that 
I am delegated by the Canadian Manu- 
facturers’ Association, by the 
Foundrymev of Canada, by the Man- 
ufacturers’ Association of Toronto, and 


convention cities in the 


Local 


the Mayor and Corporation, to extend to 
the American Foundrymen’s Association 
a hearty invitation and welcome to spend 
their next annual convention in Toronto, 
Canada. 

Unfortunately, the exhibition and the 
reading of papers come so closely to- 
gether in a big building like this that 
the papers don’t get just the attention 
that they should have. 
that it would be better to have the ex- 


It has been said 


hibition at one place and the convention 
Well, I would rather see 
the whole thing come to Toronto, be- 


in another. 


cause we are in a position to handle any 
thing like that. We have an annual 
exposition there which takes in a great 
many exhibits from the United States; 
so that the laws have been so adjusted 
that there is no trouble in getting exhib- 
We have 
a big fair grounds, with buildings espec- 
ially built for expositions of this kind; 


its into the Toronto end of it. 


and we also have our auditorium there 
on the same grounds, within a stone's 
throw, for the reading of papets. We 
have a large theater there, built very 
much the same as the lecture rooms of 
a big college, and the facilities for the 
showing of lantern slides and illustrating 
any of the papers. However, so far as 
the exhibition is concerned, this rests 
more or less with the Supply Associa- 
tion, and I believe that is to be brought 
up this afterroon before them, at their 
session, 

I will again say I heartily invite and 
welcome the American Foundrymen’s As- 
sociation to Toronto in 1908. 

SAME MEMBER —I make a motion to 
meet in Toronto next year, subject to 
the approval of the Executive Board. 

(Seconded. ) 


Mr. Sty —I am a foundryman, also 
a supply man. We understood we would 
have a great deal of trouble in getting 
our exhibit over in to Canada, but our 
friend here says there will be none, and 
when it comes up for consideration be- 
fore the Foundry Supply Association, I 
will vote that we have the whole exhibit 
over in Canada. 

A Memser —I quite agree with the 
gentleman that. made this last remark, 
that the two associations should hold 
their convention at the same place. I 
think it would be the sentiment of this 
association, and should oppose the hold- 
ing of an exhibit in one city and the 
convention of this association in another 
city. I think that we ought to express 
that very tersely. 

THE CHAIRMAN —I was wondering 
how it would be possible to take the 
machinery, etc., over the line without 
paying the 33 1-3 per cent. 





XUM 
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THE SECRETARY. —That really doesn’t 
belong before this Association. The 
supply men,.if they want to go to €an- 
ada, all right. If they don’t want to, we 
can not make them. Our end of it is 
to hold a convention, if’ we wish, in 
Toronto. What is done about the ex- 
hibits is something the other Association 
has to act upon. Personally, I would 
like to see the meeting and the exhibit 
more separated. 

A MEMBER —With due respect to our 
worthy secretary, I think the relations 
existing between the associations would 
be of such a character that they ought 
to work with unison. If the Supply 
Men’s Association can not go to Canada, 
it seems to me this Association ought 
rot to take steps to go there. The ex- 
hibits are quite an important feature of 
the conventions of this Association. 


THE SECRETARY —Again, it may be 
that the association may suffer by hav- 
ing too much from the supply end. We 
will have to work that out the best way 
we can to harm neither associatien. 

Mr. SEAMAN —I think this can be set- 
tled all right. Mr. Anthes says they have 
got’ all provisions to get our exhibits 
over here, and we have got our fairs 
here that bring their products over 
here. There is an arrangement between 
the governments for that, ard as far as 
this is concerned here, I think this ques- 
tion of leaving this altogether in the 
hands of the executive committee, which 
is proper and right—we can declare our 
preference here. The supply people can 
do the same ard leave’the whole question 
in the hands of the executive committee 
and they will arrange that as they have 
done heretofore. I don’t think there will 
be any question about our going to 
Canada. It seems to be the general opin- 
ion with everybody that they would like 
to go there the next time. I favor it 
myself, but I believe in leaving it in 
the hands of the executive committee, 
which consists of the president and vice 
presidents of the organization. : 

Mr, Sty —During my talk a little bit 
ago with the Cleveland people we got the 
report that if we carted our goods over 
there to make an exhibit, and _ then 
wanted to bring them back again, that 
it would take a year. The supply men 


thought that it would be better to hold 
the exhibition at Niagara Falls or Buf- 
falo, and then go over in Canada. But 
our friend here from Canada tells us 
that he has a letter from the Canadian 
authorities saying that we can put our 
exhibits in bond and send them over 
there without any trouble or bother; and 
not only that, they go further and they 
say they will take all the trouble that 
may directly follow. 

THE CHAIRMAN —For the benefit of 
the executive committee and the mem- 
bers present, I would like to have Mr. 
Anthes say whether or how it would be 
possible to take the-machinery, etc., over 
to Canada and bring it back again, 
without going through the red tape nec- 
essary in international affairs. 

Mr. ANTHES —We have written the 
Minister of Customs and have a letter 


‘from him, from Ottawa, stating there 


will be no difficulty whatever in having 
the exhibit brought imto Canada and 
taken away again. The exhibits will be 
admitted in bond and the place where 
the exhibits are to be held will be made 
a bonded warehouse for the time being. 
I might explain, in connection with our 
exposition there, that every year there 
is a large lot of American machinery and 
different exhibits going into Canada, 
and men are set apart to look after them, 
so that there is a regular system up there 
for bringing exhibits into Canada—es- 
pecially into. Toronto—for exhibition 
purposes only. The goods will come 
there in bond and will be held in bond, 
and any goods sold will be sold sub- 
ject to the duty and be checked in bond 
and be checked ont. 

THE Secretary —Now, Mr. Chairman, 
there is only one thing further; and that 
is, that Cincinnati, through the Mayor 
and the representatives of the Manufac- 
turers’ Association, would like to be on 
record for the convention to follow the 
next one. We have a very cordial in- 
vitation to go to Cincinnati in 1909. 

Meeting adjourned. 

The afternoon was spent in an agree- 
able boat ride to Washington Park where 
some 500 foundrymen sat down to an 
excellent shad dinner. Philadelphia is 
famous for this, and those who attended 
were not disappointed but voted the 
outing a huge success. 








ANNUAL MEETING OF THE ASSOCIATED 
FOUNDRY FOREMEN 


The fifth annual meeting of the As- 
sociated Foundry Foremen was held 
in the Club, Phila- 
delphia, on Monday evening, May 20. 


Manufacturers’ 
The attendance was large and the 
enthusiasm manifested was indicative 
of the interest that is being shown by 
the foremen and 
this organization. The meeting was 
called to order by President W. H. 
McPhee, and prelim- 
remarks as to 


superintendents in 


after a few 
the object of 
opportunity was 
wished to join to 
membership. 


inary 
the association, an 
given those who 
make application for 
After reading the minutes of the pre- 
vious meeting, reports were presented 
from the following locals: Erie, Chi- 
cago, New York, Cleveland, Philadel- 
phia, Hamilton, Ont., and Indianapolis. 
Considerable progress was reported by 
all these associations, but Milwaukee, 
Cincinnati and Montreal not being rep- 
resented, no report was received. The 
annual report of the secretary, F. C. 
Everitt, showed an increase in mem- 
bership of 36, making a total of 370. 
Despite these forward strides, the sec- 
retary said he regretted that insufficient 
interest is taken in this association by 
the foundrymen and _ their foremen. 
The secretary’s report follows: 

In presenting a brief report of the 
activities of the association for the 
fiscal year now about to close, we 
will note with much interest that our 
affairs are in a satisfactory condition 
and that the value of our organiza- 
tion is steadily increasing. 

The association has materially in- 
creased in membership and to such 
an extent that we are able to report 
a total of 370 at the present time 
which is a net increase of 36 over 
the number reported a year ago. 

The response of our members, in 
an effort to place themselves in bet- 
ter standing with the association, has 


been much greater up to the present 
time than has been the case for some 
years past. It is not to be inferred, 
however, nor must we be content to 
think that the above conditions are 
what we most desire. 


Whether these encouraging condi- 


tions are the results brought about’ 


by the advent of the Foundry Sup- 
ply Association, in which case the 
foremen and their employers have 
recognized the opportunity of accu- 
mulating valuable knowledge concern- 
ing the line of more modern foundry 
appliances which incidentally would 
be a source of much profit to them, 
or the recognition of the fact that 
the results of the work of these or- 
ganizations are beginning to impress 
more thoroughly the subjects of ad- 
vanced foundry practice in a light 
that appears at this time more pro- 
fitable than ever, is a question that 
remains entirely with our judgment. 

However, the value of the latter 
combined with the many valuable 
advantages presented by the former, 
we must all admit, provides a most 
economical course for education in 
the many branches of foundry science. 

It is much to be regretted that 
more of the foundrymen and their 
foremen do not readily enter into 
this work and place their years of 
experience in the field that the know 
ledge in general on the foundry prac- 
tice of this country might be broad- 
ened to a greater extent, and our 
foreman provided with a more com- 
plete course for study with the para- 
mount idea of educating himself, not 
only from a practical standpoint, but 
this combined with enough of theory 
that he may more intelligently discuss 
and manage general shop affairs. 

I do not here wish to be misunder- 
stood in regard to the progress al- 
ready made, for we all appreciate that 
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during the eleven years since this 
work was begun by the American 
Foundrymen’s Association this pro- 
gress has been quite phenomenal and 
most thorough. 

The amount of appreciation shown 
by the foundrymen and their foremen 
throughout the country, excepting, of 
course, those directly interested in 
these associations, for the enormous 
amount of tedious and careful investi- 
gating, to say nothing of the volum- 
inous and far extending correspond- 
ence that has been necessary to bring 
about the present state of perfection 
of conditions in foundry practice is 
far below what might be expected in 
a country where so many economical 
educational advantages are accessible. 

As has been the case in many lines 
-of the engineering world, the results 
from these years of labor and investi- 
gation may in the near future, possi- 
bly not with this generation, but 
surely with the ones to come, be so 
adjusted as to provide a course of 
education that will be well within the 
means of any apprentice who is to 
be educated as the future foundry 
foremen and operator. 

This is not a new. adventure at 
the present time, for we have within 
our own association a member who 
is now conducting in the south an 
industrial school for the education of 
foundry apprentices. This particular 
case has come to our notice only 
within the last few months and it is 
to be hoped that we may learn more 
of this enterprise during the com- 
ing year, and if properly directed 
the desired foundry foremen will be 
the result. 

Our association is yet in its infancy 
and to bring it to the state of perfec- 
tion that is much desired by. those 
who are most interested and appre- 
ciate fully the value and scope of the 
work that will be necessary, it will 
be a matter of the greatest im- 
portance for the affairs of the asso- 
ciation to be conducted by those of 
-our members who will be most con- 
-siderate and diplomatic in their judg- 
ment, untiring in their efforts, most 
zthorough in the execution of such 


investigations as may be ‘placed in 
their care for disposal and display 
the most willing and patient disposi- 
tion with an unlimited amount of 
courage which will overrule the many 
discouraging features that will con- 
stantly be encountered. 

The object of our endeavors is the 
sole purpose of increasing our know- 
ledge on general foundry practice, and 
with the hearty co-operation and con- 
sideration of our members, the ef- 
forts of our officers will in due time 
place our association, we hope, far 
beyond tthe desired state of -perfec- 
tion. 

The individual cost of this co-op- 
eration and support is exceedingly 
small, but sufficient to carry our af- 
fairs in a satisfactory condition and 
provide additional amounts for exper- 
imenting and assisting the mother or- 
ganization by carrying our share of 
the burden. 

We sincerely trust that the increas- 
ing interest of our members will con- 
tinue. The result can be no other 
than beneficial to us all. 

The valuable support and assistance 
that we have received and which is 
always at our command through our 
good friend, Dr. Moldenke, is certain- 
ly greatly appreciated and we extend 
to him our hearty thanks. 

The receipts and expenses for the 
year are as follows: 


Cash on hand June 4, 1906.......... $106.80 
Total receipts to May 20, 1907....... 304.27 
Se SD © onic 6568 0kK0ssee5ee 248.31 
2 « & ern $162.76 
REPORT OF MEMBERSHIP. 
Honorary members June 4, 1906......., 21 
Active members June 4, 1906..........., 313 
WE i ons tipensascesennseteesssdnecey 334 
Honorary members May 20, 1907........ 23 
Active members May 20, 1907........... 347 
WL) nexcb 50 40sc5cocdsensetsenstebnwe 1 
BOONE. o cccic secs 505606 sveneness 1 
Dropped ..ccccccccocccccccsccccccces 2 
Total membership ......cccccccccccces 370 
New members received.......+++-+e+e+++ 40 
Net imcrenSe ...ccccccccccccccccccccescs 36 


Election of Officers. 


After the report of the auditing 
committee, which showed the records 
and accounts to be in a very satis- 
factory condition, the nominating com- 
mittee made its report and the follow- 
ing officers were elected: President, 
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Jas. F. Webb, L. S. & M. S. Ry., Elk- 
hart, Ind.; first vice president, W. S. 
McQuillin, Allegheny Foundry Co., 
Warren, Pa.; second vice president, 
W. O. Steele, Bateman Mfg. Co., Gren- 
loch, N. J.; secretary and treasurer, F. 
C. Everitt, J. L. Mott Co., Trenton, 
N. J. Under the constitution of the 
Associated Foundry Foremen the pres- 
idents of the local associations be- 
come vice presidents of the national 
organization. They are as follows: W. 
F. Grunau, Erie, Pa.; Thomas Glass- 
cock, Milwaukee, Wis.; E. W. Smith, 
Chicago; Hugh McPhee, New York; 
W. A. Keller, Indianapolis; Hugh 
Mackenzie, Cleveland; W. A. Perrine, 
Philadelphia; David Reid, Hamilton, 
Ont., H. J. Holmes, Cincinnati. 


Revision of Constitution and By-Laws. 


Retiring President Hugh McPhee 
was elected to honorary membership. 
The method of electing officers aroused 
considerable discussion and it was the 
sense of the meeting that the oppor- 
tunity be afforded each of the delegates 
to cast a ballot for any of the various 
aspirants, instead of having that power 
delegated to the secretary. A com- 
mittee of five was appointed to revise 
the.constitution and by-laws and was 
instructed to report at the next meet- 
ing. It is made up as follows: A. M. 
Loudon, W. A. Perrine, A. T. Wil- 


liam, M. C. O’Connor and F. C. Ev- 
eritt. The officers elected were then 
called upon for remarks and all asked 
for the co-operation of the members, 
that they might more efficiently exe- 
cute the duties of their offices and be 
able to present reports of progress at 
the next meeting. 


Special Meeting. 


At a special meeting held at the Sec- 
ond Regiment Armory Wednesday ev- 
ening, May 22, a plan for the circula- 
tion of papers read at the meetings of 
the various locals was discussed and 
adopted. The plan _ outlined in- 
cludes the sending of all pa- 
pers read at the local meetings to the 
secretary’s office, where they will be 
compiled and printed in pamphlet 
form and later issued to all of the 
members of the association. Each lo- 
cal will receive copies which will serve 
to provide material for discussion at 
their meetings. Every effort will be 
made to make the plan effective and it 
is believed that the results will be 
beneficial. 

A pleasant feature of the river trip 
to Washington park was the presen- 
tation of a diamond ring to F. C. 
Everitt, the efficient secretary of the 
Associated Foundry Foreman. The 
presentation speech was made by W. 


O. Steele, Grenloch, N. J. 
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ORGANIZATION OF THE AMERICAN BRASS 
FOUNDERS’ ASSOCIATION 


The American Brass Founders’ As- 
sOciation was organized during the 
closing session of the American Foun- 
drymen’s Association in Philadelphia, 
on the. morning of May 23. _ It 
is the intention to bring into this 
organization all industries whose 
products are made from non-ferrous 
metals. Those eligible to membership 
include not only proprietors but sup- 
erintendents and foremen of brass 
foundries, and all connected with 
aluminum, copper and other works 
employing sheet metal, wire, or other 
forms of such metals apart from 
castings. Electro-plating interests are 
likewise included. The committee 
appointed on Tuesday with Dr. Mol- 
denke as chairman reported a con- 
stitution and by-laws patterned close- 
ly after those of the American Foun- 
drymen’s Association. It was decided 
to call the new organization the 
American Brass Founders’ Associa- 
tion, and while this name met with 
some objection from the aluminum 
and other interests, the difficulty of 
finding a name which would be all- 
inclusive was appreciated, as well as 
the fact that the brass founders had 
been the important factor in the pro- 
motion of the new association. The 
committee on nomination, composed 
of Palmer H. Langdon, of Metal 
Industry, New York; W. R. Webster, 
superintendent of the Bridgeport 
Brass Co., Bridgeport, Conn.; R. Mar- 
Shall, of Copper and Brass, Detroit; 
A. A. Miller, of The Iron Age, Phila- 
delphia; Chas. H. Proctor, of the 
F. H. Lovell Co., Arlington, N. J., 
and J. H. Webb, Elkhart, Ind., re- 
ported the following nominations, 
which were accepted without change: 

President, Charles J. Caley, Russell 
& Erwin Mfg. Co., New Britain, Conn. 

Secretary, Andrew M. Fairlie, Ten- 
nessee Copper Co., Copper Hill, 
Tenn. 


Treasurer, J. H. Sheeler, The Sheel- 
er-Hemsher Co., Philadelphia. 

Vice presidents: For New Eng- 
land, W. R. Webster, Bridgeport 
Brass Co., Bridgeport, Conn., and “W. 
S. Allen, Yale & Towne Mfg. Co., 
Stamford, Conn.; for New York and 
New Jersey, A, Bate, general super- 
intendent Nathan Mfg. Co., New York 
City; Pennsylvania, Delaware, and 
Maryland, G. W. Wright, Reading 
Hardware Co., Reading, Pa.; central 
states, Wm. M. Corse, Detroit Lubri- 
cator Co., Detroit; western states, 
J. N. Gamble, general superintendent 
Western Tube Co., Kewanee, IIL; 
southern states, Edro Richardson, the 
Edro Richardson Brass Co., Balti- 
more; Canada, left unfilled. 

Brief remarks on the new associa- 
tion were made by Mr. Caley, Mr. 
Fairlie and Mr. Sheeler, and a num- 
ber of applications for membership 
were taken. It was stated that the 
next meeting would be held at the 
same time and place as the American 
Foundrymen’s Association, and the 
meeting was adjourned after voicing 
its thanks to Dr. Moldenke for his 
assistance in the work of organiza- 
tion. 

Preliminary Meeting of Brass 
Interests. 


The preliminary meeting of those 
allied with the brass foundry interests 
to consider the advisability of or- 
ganizing an association was held on 
Wednesday morning, May 22. It was 
presided over by Chas. J. Caley, New 
Britain, Conn., who made a brief 
address on the purpose of the pro- 
moters of the new organization. In 
answering the question who are eligi- 
ble to membership he mentioned brass 
foundrymen, rolling mills, platers, sup- 
ply men, electric workers, and those 
identified with the automobile indus- 
try, in fact, any one directly or indi- 
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rectly connected with the working of 
the non-ferrous metals or their alloys. 
The speaker said that great things 
have been accomplished in the brass 
foundry in the past twenty years. 
He directed attention to the oil melt- 
ing furnace, which he said has become 
a factor and is making rapid strides, 
although its field thus far has been 
limited to heavy castings. It has not 
as_yet been able to replace the pit 
furnaces for light castings, plain and 
ornamental, such as are used in build- 
He added 


that the molding machine has not met 


ers’ hardware, saddlery, etc. 


with as much success in the brass 
foundry as it should, owing in part 
to the character of the work and the 
cost of making and mounting patterns. 
The inventor has a problem here in 
which _a 


designing a machine in 


standard frame may be used, the 
frame to be so arranged that by a 
simple method any gated or loose 
patterns may be attached quickly and 
accurately. The speaker said he knew 
of a dozen firms with thousands of 
patterns in their vaults, who would 
be only too glad to install molding 
machines in their brass foundries if 
they could obtain results without go- 
ing to the expense of regating their 
patterns, as is necessary with most 
of the present molding machines. 
Continuing, Mr. Caley said: “Han- 
dling, as I have been, hundreds of 
tons of brass and bronze wrought 
metal, and knowing the difficulties I 
have, due to defects in metal, I be- 
lieve that the rolling mills, have their 
own troubles, as well as the foundry- 
men and I believe in many ways they 
can be benefited by membership in 
our association. The automobile in- 
terests claim more than passing no- 
tice, on account of the many intri- 
cate castings employed, castings that 
must be accurate and so constructed 
that they will withstand the tensional 
and torsional strains to which they 
are subjected. To accomplish the re- 
sults desired it is necessary that the 
foundryman making such castings has 
in his employ men with a thorough 
knowledge of the foundry business 


and its requirements, men familiar 
with coremaking as well as the mix- 
ing and melting of metals required in 
automobile work. 
steam fitting interests certainly come 
in for their share of our attention, 
as they have made wonderful strides 
in the past twenty years, when we 


Plumbing and 


consider the old plumbing and the 
up-to-date open plumbing, the making 
of which has caused a revolution in 
the art of making light, durable cast- 
ings. The same is true of steam fit- 
tings, as many of the vaives of today 
are cored, where years ago they were 
bored. Steam pressure has been 
raised without showing any bad ef- 
fect, which would go to prove that 
an advance has been made in the 
manufacture of metals to the extent 
that the cored valve of today is light- 
one-third than the valve of 
years ago.” 


er by 


Mr. Caley was followed by Paul 
Kreutzpointner, Altoona, Pa.; Hugh 
McPhee, Bridgeport, Conn.; Edro 
Richardson, Baltimore, Md.: W. H. 


Parry, Brooklyn, N. Y.; J. M. Gam- 
ble, Kewanee, IIl.; J. H. Sheeler, 
Philadelphia; Chas. Thomann, Crosby 


Steam Gauge & Valve Co., Boston; 
G. W. Wright, Reading, Pa.; and 
Messrs. Thompson and_ Bellows, 
Bridgeport, Conn. All were of the 
opinion that an association devoted 
to brass founding and kindred inter- 
ests would have an important field of 
endeavor and would result in great 
good to all connected with these in- 
dustries. 

The study of brass mixtures, it was 
stated, would in itself prove an impor- 
tant line of inquiry for the new asso- 
ciation. The preparation of molds, 
particularly their gating, and the pour- 
ing of the metal of proper tempera- 
tures are matters which might be in- 
vestigated and discussed with profit. 
Papers were read by Andrew M. Fair- 
lie, Copper Hill, Tenn., on “Science 
Applied to the Brass Industry,” and 
by Chas. H. Proctor, Arlington, N. 
J., on “Electro-deposition of Brass.” 
The following papers were read by 
title: “A Plea for Healthful Condi- 
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tions in the Brass Foundry,” by W. 
B. Snow, Hyde Park, Mass.; “Notes 
on Brass Castings,” by C. E. Johnson, 
Dorchester, Mass.; “Copper for the 


Brass Foundry,” by F. L. Antisell, 
Perth Amboy, N. J.; and “A Few 
Denatured Brass Foundry Notes,” by 
Wm. H. Parry, Brooklyn, N. Y: 


ANNUAL MEETING AND EXPOSITION OF 
THE FOUNDRY SUPPLY ASSOCIATION 


From the morning of May 20, until 
Friday night the Second Regiment Ar- 
mory, Philadelphia, was converted into a 
model foundry, where practical demon- 
strations were made of the most modern 
appliances for foundry work. Molds of 
the most intricate sections were made on 
power machines and cores were dried 
in ovens installed in the armory. 

Two large sand conveyors and mix- 
ers were shown in operation and the 
exhibits of sand shakers included 
types both air and electrically driven. 
Heavy power machines and_ brass 
furnaces were operated in a tent, 
erected in a lot adjoining the armory, 
and the display of French machines 
made by Ph. Bonvillain & E. Ron- 
ceray, Paris, attracted unusual at- 
tention. The exhibitors were unani- 
mous in proclaiming’ this feature a 
pronounced success, many of them 
having sold sufficient equipment to 
more than defray their expenses. One 
builder of molding machines reported 
sales aggregating $6,000, while an- 
other manufacturer of foundry equip- 
ment disposed of three large cupolas. 
In the line of smaller supplies, the 
sales were heavy and the indications 
are that the next show of the Foun- 
dry Supply Association will be on a 
larger scale than heretofore attempt- 
ed. Including the displays grouped 
in the various booths more than 
70 concerns were represented. 


Meeting of the Foundry Supply Asso- 
ciation. 

At the annual meeting of the Foun- 
dry Supply Association, held in the 
assembly room of the Armory on Fri- 
day morning, May 24, reports were 


presented by secretary H. M. Lane, 
and J. S. McCormick, treasurer. The 
total receipts for the year amounted 
to $5,948.50, in addition to which there 
was due from members, $1,445, making 
a total of $7,393.50. The expenses of 
the exhibit, it was stated, would ap- 
proximate $6,500. From the treas- 
urer’s report it would seem that there 
will be a balance of something over 
$1,000 after the expenses of the meet- 
ing are paid. The increase in mem- 
bership during the year was remark- 
able, 99 concerns now being enrolled. 
For his untiring efforts in behalf of 
the association, secretary H. M. Lane 
was tendered a hearty vote of thanks 
and his salary was increased from 
$500 to $1,000 a year. 


Election of Officers. 


The nominating committee, consist- 
ing of T. E. Malone, H. Y. Seidel, E. 
J. Woodison, C. S. MacNeal and A. 
O. Backert, then presented its report, 
and the following officers were unani- 
mously elected: E. H. Mumford, the 
E. H. Mumford Co., Philadelphia, 
president; W. P. Shepard, Rogers, 
Brown & Co., Buffalo, first vice presi- 
dent; W. S. Quigley, Rockwell Engi- 
neering Co., New York, second vice 
president; H. R. Atwater, Osborn 
Mfg. Co., Cleveland, third vice presi- 
dent; William Chambers, Garden 
City Sand Co., Chicago, fourth vice 
president; H. M. Lane, Cleveland, 
secretary, and J. S. McCormick, J. S. 
McCormick Co., Pittsburg, treasurer. 
U. E. Kanavel, Interstate Sand Co., 
Cleveland, and E. J. Woodison, De- 
troit Foundry Supply Co., Detroit, 
were elected trustees to replace the 
two trustees whose terms. expired 
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with this meeting. The number of 
trustees was also increased from six 
to nine, and W. J. Hamilton, Hamil- 


ton Facing Mill Co., Hamilton, Ont., 
was elected to a three-year term and 
F. N. Perkins, Arcade Mfg. Co., 
Freeport, IIl., George Rayner, 
Carborundum Co., Niagara Falls, N. 
Y.. were elected for two years. 
The question of permitting 
facturers and supply dealers not mem- 
bers of the association to 
printed matter and 
convention hall was 
length and it 
leave this matter entirely 


and 


manu- 


distribute 
souvenirs in the 
discussed at 

decided to 
in the hands 


some was 


of the secretary. Other details, in- 
cluding the charging of a nominal 
admission fee to those not members 
of the American Foundrymen’s Asso- 
ciation and the allied organizations 
were also considered and left in the 
hands of the executive committee 


Representatives of the cities of To- 
ronto and Niagara Falls extended in- 


vitations to the association to meet 
next year in their respective cities. 
The use of a hall at Niagara Falls 


absolutely free of charge was offered 
the association and a similar proposi- 


tion was made by the city of To- 
ronto. Inasmuch as the American 


Foundrymen’s Association, selects the 


place of meeting, no action was taken 


beyond thanking the two cities for 


their kind invitations. 


The Exhibits. 
Including the displays 


booths, 


grouped in 


the various more than 70 


concerns were represented, as _ fol- 


lows: 
ADDRESSOGRAPH CO., New York.—Dis- 
play of rapid addressing machines. 


AMERICAN FERROFIX 
Philadelphia.—The 
shown by practical 
use of either 


BRAZING CO., 
brazing of metals was 
demonstrations, with the 
illuminating gas or oil as fuel. 


ARCADE MFG. CO., Freeport, I1l.—Three 
molding machines, two No. 1 and one No. 2, 
equipped with different styles of pattern 
plates, showing the different grades of work 
that these machines can handle successfully. 
This display also included an assortment of 
the different classes of work which have been 
turned out on these machines. 


BERKSHIRE MFG. CO., Cleveland.—Two 
standard size Berkshire molding machines were 
shown in operation, molding radiators, hot 
water heaters, soil pipe, and fittings, and one 
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freak plate was used containing a variety of 
patterns. Sand elevators, revolving screens, 
flasks, etc., were also shown. 


BONVILLAIN, PH., & E., RONCERAY, 


Paris—One R-3 swinging Universal machine; 


one R-3 swinging Universal hydraulic ma- 
chine; one sand distributor; hydraulic accumu- 
lator, pump, templet cutting machine, and 
one A-6 molding machine, as well as other 
types of molding machines made by _ this 
concern. 

BORGNER, CYRUS, Philadelphia.—This ex- 
hibit contained a full line of fire brick, clay 


retorts, and other supplies for 


foundry use. 
BROWN, EDWARD, & SON, 
—Complete line of pyrometers for 
use. 

BUCH’S, A., SONS, Elizabethtown, Pa.— 
Catalogs and printed matter describing the 
gravity molding machines manufactured by 
the Mitchell-Parks Mfg. Co., St. Louis, were 
distributed at this booth. This company rep- 
resents the Mitchell-Parks Mfg. Co. in the 
east. 

CAMDEN COKE CO., 


hibit of coke manufactured by 


refractory 


Philadelphia. 
foundry 





Philadelphia.—Ex- 
the Otto Hoff- 








man by-product system. 

CHICAGO PNEUMATIC TOOL CO., Chi- 
cago.—Full line of pneumatic riveters, "drills, 
chippers, grinders, rammers, sand _ shakers, 
hoists, and air compressors, for foundry use. 

CLEVELAND WIRE SPRING CO., Cleve- 
land.—Full line of foundry barrels and steel 
foundry boxes. 

COOPER-HEWITT ELECTRIC CO., New 


Y ork.—Cooper-Hewitt 
armory. 


CORTLAND CORUNDUM WHEEL CO., 
Cortland, N. Y.—Corundum grinding wheels, 
and bricks. Two motor-driven grinders, fitted 
with suitable wheels for grinding cast iron 
and large and small tools and saws. 


CRAMP, WILLIAM, SHIP & ENGINE 
BUILDING CO., Philadelphia.—Parsons’ white 
brass and manganese bronze and a display of 
castings and ingot molds. 

DAYTON PNEUMATIC TOOL CO., Day- 
ton, O.—Pneumatiec hammers, riveters, chip- 
pers, etc. 

DETROIT FOUNDRY 
troit.—Revolving sand sifters, Crandall cupo- 
las, and air-cooled gagger board. 

DIAMOND CLAMP & FLASK CO., Rich- 
mond, Ind.—Three core machines, including 
a No. 1 small machine for making small cores 
from 3-16 to % inches, and a No. 2 ma- 
chine for making cores from % inch to 3 
inches, with duplicates from % to 1 inch, the 
machine making two of the smaller sizes at 
one time. Another machine shown kad a 
capacity for making 57 varieties of cores, 
feeding cores, stop-off cores, chambers, etc. 
3elt shifters and quarter angle couplings were 


also shown. 


light installation in the 


SUPPLY CO., De- 


DIXON, JOS., CRUCIBLE CO., Jersey 
City, N. J.—At the four corners of this ex- 
hibit large retorts were placed containing pot- 
ted plants. In the place of a railing, crucibles 
of different sizes were arranged with the 
largest ones in the centers, graduating to the 


smaller sizes toward the retorts. Old crucibles 
that had run 60, 70, and 80 heats in Steele- 
Harvey furnaces and in the ordinary pit fur- 
naces were also shown and labeled. Crucible 
fixings, such as stoppers, nozzles, stirrers, etc., 
were displayed in a show case on a pedestal 
stand and in another show case were placed 
glass bottles containing graphite for facings, 
etc. 

DOGGETT, STANLEY, New 
hibit of Perfection parting 
coal and soapstone facings. 


York.—Ex- 


compound, char- 

















XUM 


TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 165 


DRUCKLIEB, C., New York.—Three sizes 
of injector sand blast apparatus, for cleaning 
castings and other work, manufactured by 
this company, as follows: 24 x 24 inches, 
with a capacity of 500 pounds of sand at 
one filling; 30 x 36 inches, with a capacity 
of 1,200 pounds of sand; 30 x 48 inches, 
with a capacity of 2,000 pounds of sand, and 
samples of hose nozzle holders, couplings, noz- 
zles and other attachments for use with these 
machines. 


ETTING, EDWARD J., Philadelphia.—The 
Etting No. 46 cupola, rumbling barrels, foun- 
dry ladles, and Dings electro-magnetic sep- 
arators. 


FALLS RIVET & MACHINE CO., Cuya- 
hoga Falls, O.—Two Wadsworth improved 
core ovens, one shown in operation, and the 
other one loaded with cores, which permitted 
an examination of the shelves when full; 
five coremaking machines and special cores 
made on the Wadsworth improved core ma- 
chine; one friction drive rumbling barrel; one 
gagger mold, with demonstration of the meth- 
od by which the gaggers are cast. 

FOUNDRY SPECIALTY CO., Cincinnati.— 
A complete line of compounds for partings 
and facings for brass and iron work, as 
well as Fluxine, a new metal cleaner which 
was recently placed on the market. Molds 
were made at this exhibit by an _  experi- 
enced molder and the use of various parting 
compounds and facings demonstrated. . 

FOX MACHINE CO., Grand Rapids, Mich. 
—Display of Universal Trimmers. 

GARDEN CITY SAND CO., Chicago.— 
Samples of a complete line of molding sands, 
as well as E. L. cupola blocks. 


GOLDSCHMIDT THERMIT CO., New 
York.—Various appliances for heating and 
purifying metals with demonstrations of weld- 
ing and burning, pipe welding, and apparatus 
for welding by the use of thermit. 

GUNN, RICHARDS & CO., New York 
and Montreal, Canada.—Production engineers 
and public accountants, 

HANNA ENGINEERING WORKS, Chi- 
cago.—Air and electrically driven sand shak- 
ers, pneumatic punches and riveters. 

HARRINGTON, EDWIN, SON & CO., 
Philadelphia.—Peerless hoists in various sizes 
and of various types. 

HAWLEY DOWN DRAFT FURNACE 
CO., Chicago.—Schwartz metal melting fur- 
naces. 


HERMAN PNEUMATIC MACHINE CO., 
Zelienople, Pa.—Three different types of jar- 
ring molding machines. 


HOERMANN, A. ‘E., New York.—One 
1,000-pound sand capacity Farnham sand blast 
machine and all sizes and types of Green 
chipping, calking, and riveting hammers; sand 
rammers, hose .couplings, as well as _ photo- 
graphs and illustrations of cranes, hoists, 
compressors, trolleys, ete. 

HOLLAND LINSEED OIL CO., Chicago.— 
Pure Open Kettle boiled linseed oil and liquid 
core compounds, together with samples of large 
cores successfully made with these com- 
pounds, 


KERR TURBINE CO., Wellsville, N. Y.— 


Turbine engine direct connected to a fan. 


KEYSTONE GREASE CO., Philadelphia.— 
Greases and lubricants for all classes of ma- 
chinery. 

KILLING MOLDING MACHINE CO., 
Davenport, Ia.—Molding machines of _ the 
roll-over and straight draw type; _ roll-over 
drop machines; roll-out molding machines; 
stripping plate molding machines, and _ air, 
water or steam power driven sand sifters. 

KOPPEL, ARTHUR, CO., New York.— 
Industrial railway, dump cars, portable tracks, 
switches and turntables. 





LIBRARY BUREAU, New York.—Systema- 
tizing methods. 

LINDSAY, W. W., & CO., Philadelphia.— 
Complete line of foundry chaplets and an- 
chors made by this concern in all sizes to 
meet the varying requirements of the foundry 
trade. 

LINK-BELT CO., Nicetown, Philadelphia.— 
Conveying machinery, reciprocating sand _ ele- 
vator and conveyor and Renold silent chain 
drive. Reciprocating sand elevator and con- 
veyor was shown in operation. 

MACPHAIL FLASK AND MACHINE 
CO., Chicago.—Taper snap flasks and jackets, 
steel bottom boards and other foundry sup- 
plies. 

MILLS, C. E., OIL CO., Syracuse, N. Y.— 
Core compounds both liquid and dry. This 
exhibit was fenced in with the green bar- 
rels with yellow heads containing the com- 
pound manufactured by this company. 


MITCHELL-PARKS MFG. CO. St. Louis.— 
In addition to its space in the Armory, this 
company exhibited its .Gravity molding ma- 
chine in the foundry of the Bernstein Mfg. 
Co., in Philadelphia. Automobiles operated 
between the Armory and the foundry, which 
carried visitors to the company’s exhibit. Fif- 
teen minute service was in effect for five days 
and hundreds availed themselves of the oppor- 
tunity of seeing this machine in operation. 


MONARCH EMERY & CORUNDUM 
WHEEL CO., Camden, N. J.—Full line of 
emery and corundum wheels and electrically 
driven grinders. An interesting feature of 
this exhibit was the practical demonstration 
of the use of an emery or corundum wheel 
shown in operation. 

MONARCH ENGINEERING & MFG. CO., 
Baltimore, Md.—Monarch melting furnaces 
were shown in operation, as well as Monarch 
burners for core ovens and molds. This 
exhibit also contained a display of core ovens. 


MUMFORD, E. H., CO., Philadelphia.— 
Molding machines plain power rammers, with 
match plates of both steel! and aluminum; No. 
2 Pridmore machine; No. 3 Pridmore ma- 
chine with Mumford vibrator and frame; 
power ramming split pattern machine and a 
sand shaker with the Mumford loose rings 
adapted for supplying sand to molding ma- 
chines. 

McCORMICK, J. S., CO., Pittsburg.—Sand 
mixer with a capacity of 4 to 8 tons per 
hour: Farwell Universal molding machine; Reid 
molding machine; 20th Century molding ma- 
chine and adjustable crucible tongs. 

NEW ENGLAND ENGINEERING & 
EQUIPMENT CO., Boston.—This exhibit was 
made in connection with that of the W. W. 
Sly Mfg. Co., Cleveland, which this concern 
represents in the New England territory. It 
included electric and pneumatic cranes, hoists, 
cupolas, ladles, etc. 

NORTHERN ENGINEERING WORKS, 
Detroit.—This exhibit consisted of one elec- 
tric C type Northern chain block, with I- 
beam roller bearing trolley; one Champion 
No. 2 patent air hoist, 1l-ton capacity; one 
geared crane ladle, with encased gearing, to- 
gether with photographs of electric Northern 
cranes and foundry equipment, including a 
Newton cupola and Keep’s sectional cupola. 

OBERMAYER, S&., CO., Cincinnati.—This 
booth was elaborately furnished with chairs, 
desks etc., and was provided with telephones 
and a stenographer for the use of the patrons 
and friends of ‘the concern, where new ac- 
quaintances were accorded a cordial welcome 
by its host of representatives. 

OLIVER MACHINERY CO., Grand Rap- 
ids, Mich.—Patternmakers’ lathe, band saw, 
Universal saw bench and No. 3 trimmer. 

OSBORN MFG. CO., Cleveland.—Complete 
line of foundry and factory supplies, such as 
shovels, riddles, wire brushes, both circular 
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and hand brushes, platers’ brushes, heavy 
foundry brooms, and other miscellaneous 
foundry supplies. The exhibit consisted ‘ of 
two large pyramids, on which these goods 
were attractively displayed. 


OTTO GAS ENGINE WORKS, Philadel- 
phia.—Sixty-horsepower Otto gas engine, which 
operated a 45-kilowatt Crocker-Wheeler gener- 
ator and furnished power for driving the 
working exhibits. 





THOMAS W., CO., New 
: display of foundry equip- 
which included the Pangborn sand blast 








machine; molding sands and clay products; 
Hammer core machines; Hanna pneumatic 
punches and riveters; air, steam and electric- 
ally driven sand shakers, and other foundry 
supplies 

PAXSON, J. W., CO., Philadelphia.—This 
exhibit was divided into four sections, the 





first containing the office The second showed 
moldin machines in operation, as well as 
centrifuga s sand mixers and 1 bins show- 
ing the ious sands used in foundries in the 
of the country In the third 











eastern 
section of making sieves, bellows and 
brushe a included a_ wire 
drawing machi and large column on 





g 1 
which was ) the full line of brushes, 
sieves and bellows manufactured by this con 
cern. The fourth section contained a display 
of the various types of brass melting fur- 
maces, sprue cutters, skin drying stoves, mag- 


netic separators, core ovens tumbling _ bar- 
rels, and other small equipment for use in 
the foundry. In conjunction with this exhibit 


the Wilibraham-Green Biower Co. showed a 

blower in operation and a complete line of 

crucibles made by the Jos. Dixon Crucible Co. 
l 4 In the center of this ex- 

liau cupola was shown sur- 
i 





ype and ladle bowls. 


PETT INC 9S BROS., Bethlehem, Pa.—This 
exhibit the various products of this 
company’ and Mexican mines, con 
sisting ae and crucible flake graph- 
blacking, etc., and the 
chip and dust plum 
from t island of Cey- 












1, including the highest q ies for 
purpose. Specimens of gray ores 
from this deposits 





company’s numerous 














also displayed, as well as ples of its 

eral line of facings, tz 1 clays, moldin 
sand and core ~ravels, various articles of 
foundry equipment manuf: -d and handled 


by this con 


P RIDMORE 
: ; -} 





HENRY E., Chicago.—Four 





l new style rock-ove 
nd own in operation. <A 
strippir ne, 10 x 12 inches, was 
fitted with a set of standard M. C. B. ce 
shoe patterns. 


PRIMOS CHEMIC AL CO., Primos, Dela- 
exhibit contained a 





are county, 

very complete 
SNA. TRAMR RAIL CO., Philadelphia. 
Moyer system of overhead tramrail trans 

mission was aeen in operation 

RENDL ARTHUR ew York.—Para- 


ts, fireproof windows and _ side- 


= ; . all 
T¢ o and other alloys. 















ROBESON PROCESS CO., Camden, N. 


—T - s exhibit consisted of various barrels 
J Glutrin taken from the company’s stock 
ly for shipment, which were arranged 
around the edge of this space instead of a 
railing. The booth was fitted up as an office 





for the accommodation of the company’s pa- 
trons, and a stenographer was furnished for 
their exclusive use. 

ROCKWELL ENGINEERING CO., New 
York.—Fuel oil burning appliances; double 
chamber Rockwell melting furnaces, and la- 
dle heaters. Practical demonstrations were 
made of the operation of these furnaces. 





SEIDEL, _ R. 3, INC.,  Philadelphia.— 
Piumbago crucibles for melting all kinds of 
metals, special shapes, etc., manufactured by 
this company. 


SLY, W. W. MFG. CO., Cleveland.—Core 
sand cleaner, dust arrester, resin grinders, 


exhaust tumbling barrels, and other foundry 
equipment. 

SMITH, Jj. D., FOUNDRY SUPPLY 
Co., Cleveland.—Water tumbling barrels, 


sprue cutting machines, long bearing emery 
grinders, brass furnace, aluminum melting 
furr >, core oven car, ball bearing turn- 
tables, core oven, pneumatic sand sifter, and 
the Cleveland molding machine. 


SMITH, SWOBODA & CO., New York.— 
Parting compound known by the trade name 
of Lycopart; samples were distributed and 
demonstrations were made showing the uses 
and advantages of this compound. 


TANDARD SAND & MACHINE CO., 
-veland.—One No. 4 Standard continuous 
automatic sand mixing machine and a No. 2 
lverizer, which were erected in a_ self- 
contained frame, together with a feed _ hop- 
per and elevator with a direct attachment of 
a 10-horsepower motor. The mixing plant had 
a capacity of from 15 to 18 tons per hour. 

STURTEVANT, Hyde Park, 
Mass.—Thirty-inch fan; 7% -kilo- 
watt generating monogram ex- 
kavst fan; No. 9 steel pressure’ blower; 
working model of a high pressure blower 
30-inch steel plate mill exhaust fan; No. 9 
direct connected high pressure blower; 18- 
inch dis fan, blast gates and other ap- 
paratus. 

TABOR MFG. CO., Philadelphia.—Twenty- 
four-inch |} molding machine with hand 
hinge machine with /7-inch 

equalizer: 14 x 16-inch split 
molding machine; 10, 13 and 15-inch 
ywer ramming machines. and a 36-inch Tay- 
r-Newbold inserted tooth cold saw. 


TAYLOR, J. L. MFG. CO., Bloomfield, 
N. }.—Quick adjusting and self-locking clamps. 


UNITED STATES GRAPHITE CO., Sag- 
Mich.—Complete line of graphite prod- 
ucts for foundry use. 


WESTERN FOUNDRY SUPPLY CO., 
East St. Louis, Ill—Lump_ferro-manganese; 
ferro-silicon; ferro-chrome; ferro-nickel; oxide 
f chromium; oxide of manganese and foun- 
Iry facings. 

WHITING FOUNDRY EQUIPMENT CO., 
Harvey, Ill. (Suburb of C hicago. )—This 
space was furnished with tab'es, chairs, 
les} ete., where old friends were welcomed 
w friends entertained. The booth con- 
framed photographs of foundry equip- 
ment manufactured by this company. 


W os BRAHAM-GREEN BLOWER Co:, 

Phi -iphia.—Three motor driven foundry 
, two of which were shown in opera- 
one was of an entirely new design, 
embraced originally patented features 
not included in the present Green rotary 
pressure blower. 

YALE & TOWNE MFG. CO., New York.— 
[his exhibit contained a 2-ton portable elec- 
tric hoist equipped with a “KY” type motor; 
a 2-ton portable electric foundry hoist, with 
a graduated speed controller for delicate 
foundry operations, and was equipped with a 
nominal 3-horsepower motor. This exhibit 
I contained one 20-ton triplex chain block 
h enables a_ single operator to lift a 
20-ton load at slow speed. Plain and 
geared steel trolleys for operating on _ bot- 
tom flanges of a single I-beam were also 
shown, as well as l-ton triplex, duplex and 
differential chain blocks in operation under 
loads indicating the comparative efficiencies 
of the three types of chain blocks. 
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CONVENTION ENROLLMENT — AMERICAN 
FOUNDRYMEN’S ASSOCIATION, 
PHILADELPHIA, MAY 21, 22, 23 


ABELL, Ed. R., Haines, Jones & Cadbury 

Co., Philadelphia; N. Anderson, Camden, N. 
.: L. R. Ashenfelter, Matthew Addy & Co., 
Pittsburg; Robert Adamson, Farrell Foundry 
& Machine Co., Ansonia, Conn.; J. A. Ag- 
new, Dawes & Myler S. S. M. Co., New 
Brighton, Pa.; E. N. Anthony, Smith & An- 
thony Co., Boston, Mass.; Chas. G. Allen, 
Chas. G. Allen & Co., Barre, Mass.; E. R. 
Allen, E. R. Allen Foundry Co., Corning, N. 
Y.; Thos. N. Allen, Nelson Valve Co., Wynd- 
moor, Pa.; Gustavus Anderson, Harrison 
Safety Boiler Works, Philadelphia; D. E. Al- 
len, Addressograph Co., Chicago; W. E. Ar- 
nold, L. R. Wister & Co., Philadelphia; a 
Anderson, Moline Plow Co., Moline, IIl.; 
C. Albrecht, North Bros. Mfg. Co., Philadel. 
phia; Wm. Albrecht, Landers, Frary & Clark, 
New Britain, Conn.; Charles Alaud, Jas. B. 
Clow & Sons, Newcomerstown, O.; L. L. 
Anthes, Toronto Foundry Co., Ltd., Toronto, 
Can.; J. C. Armer, Editor Canadian Machin- 
ery, Toronto, Can.; J. L. Anthony, Weir 
Stove Co., Taunton, Mass.; M. Aikens, Berk- 
shire Mfg. Co., Cleveland; T. A. Angell, 
Boynton Furnace Co., Jersey City, N. J.; 
Chas. L. Ackerson, Syracuse Aluminum & 
Bronze Co., Syracuse, N. Y.; S. W. Anness, 
Southern Machinery Co., Atlanta, Ga.: Robert 
Agnew, Canadian Locomotive Co., Kingston, 
Ont.; John Alexander, Harrison Safety Boiler 
Works, Philadelphia; Chas. W. Asbury, En- 
terprise Mfg. Co., Philadelphia; H. R. At- 
water, Osborn Mfe. Co.,* Cleveland; H. N. 
Anderson, Cortland Corundum Wheel Co., 
Cortland, N. Y.; I. J. Allen, Demarest Mfg. 
Co.. Williamsport, Pa. 

BOWEN, J. J., Thomas W. Pangborn, New 
York: S. C. Bougher, J. W. Paxson Co., 
Philadelphia; Sherman Bougher, J. W._ Pax- 
son Co., Philadephia: J. K. Bougher, J. W. 
Paxson Co., Philadelphia; Jonathan Bartley, 
Joseph Dixon Crucible Co., Tersey City, N. J.; 
Clarence R. Rrown. E. E. Brown & (€: 
Philadelphia: H. G. Boughton, Standard Sand 
& Mach. Co., Cleveland: C. F. Battenfield, 
Rerkshire Mfg. Co., Cleveland; 1. C. Bovnton. 
Osborn Mfg.. Co.. Cleveland: J. N. Ratten- 
field. Berkshire Mfg. Co.. Cleveland: Hf. M. 
Rougher, J. W. Paxson Co.. Philadelphia: T. 
Harold Brown, Buchanan Foundry Co., Leb- 
anon, Pa.; T. T. Best, Best Steel Casting Co., 
Montreal, P. ©.. Can.; Cyrus Borgner, Cyrus 
Borgner Co.. Philadelphia: Elmer F. Brown, 
M. D., E. E. Brown & Co., Philadelphia; S. 
D. V. Burr. Metal Industry, New York: A. 
Bachman, Buckeye Foundry Co., Cincinnati: 
H. A. Buzby, Kevstone Lubricator Co.. Phila- 
delphia; Henry Barton, Henry E. Pridmore, 
Chicago: E. F. Burns. Otto Gas Engine Co.., 
Philadelphia; David Black. Estate Stove Co., 
Hamilton, O.: W. H. S. Bateman. Philadelphia 
Pneumatic Tool Co., Philadelphia: H. F. 
Raldwin, Sullivan Machinery Co., Claremont, 
N. H.; A. O. Backert, editor THe Founpry, 
Cleveland; William Blair, North & Judd Co., 
New Britain, Conn.; L. D. Beitzel, U. S. 
Arsenal, Watertown, Mass.: Wm. P. Bern- 
stein, Bernstein Mfg. Co., Philadelphia; E. A. 
Bernstein, Bernstein Mfg. Co., Philadelphia; 
R. S. Buch, A. Buch’s Sons Co., Elizabeth- 
town, Pa.; J. H. Buch, A. Buch’s Sons Co., 
Elizabethtown, Pa.; E. E. Breyer, Belknap 
Mfg. Co., Bridgeport, Conn.; W. L. Belknap, 


Belknap Mfg. Co., Bridgeport, Conn.; Geo. 
A. Burman, King Radiator Co., Toronto, Can.; 
John J. Bruce, John J. Bruce Foundry Co., 
Cincinnati; H. Black, Robert Field Co., Cin- 
cinnati; J. M. Betton, C. Drucklieb, New 
York; Clark Butts, Medina Foundry Co., Me- 
dina, N. Y.; Wm: Barsley, N. Y. Shipbuilding 
Co., Camden, N. J.;° Frank S. Barnett, O. 
Barnett Foundry Co., Newark, N. J.; J. B. 
Bernhard, Garwood "Foundry & Mach. Co., 
Garwood, N. J.; S. Roscoe Bateman, Bateman 
Mfg. Co., Grenloch, N. J.; J. Ross Bates, 
Whiting Foundry Equipment Co., Boston; H. 
W. Bullard, Poughkeepsie Foundry & Ma- 
chine Co., Poughkeepsie, N. Y.; James Brad- 
ford, Lord & Berman Co., Evanton, N. 

M. H. Bickley, Penn Steel Casting a 
Chester, Pa.; Donald Brown, S. H. Barnum 
Co., New Haven, Conn.; J. B. Bonner, Car- 
negie Steel Co., Philadelphia; Jos. Boben- 
rieth, Theo. B. Rohrman, Philadelphia; David 
Bell, Dominion Coal Co., Glace Bay, S.; 
Geo. Benkert, Fairmount Foundry Co., Phila- 
delphia; C. O’D. Blanchfield, Industrial World, 
Pittsburg; W. S. Bickley, Penna. Steel Cast- 
ing & Machine Co., Chester, Pa.; J. M. Bar- 
ron, Pulaski Iron Co., Philadelphia; G. C. 
Batten, J. B. Morris Foundry Co., Cincin- 
nati; A. K. Beckwith, Estate of P. D. Beck- 
with, Inc., Dowagiac, Mich.; A. F. Beavens, 
Hancock Inspirator Co., Boston: H. W. 
Brown, Tabor Mfg. Co., Philadelphia: E. L. 
Rinns, Superior Drill Co., Springfield. O.; 
F. M. Bedell, The S. C. Tatum Co., Cincin- 
nati; J. H. Brooks, T. B. Harkins Foundry 
Co.. Bristol, Pa.; M. B. Buckman Ir., Cooper 
Hewitt Elec. Co., Philadelphia; Cliff Bleyer, 
Hawley Down Draft Furnace Co., Chicago; 
W. R. Bean, T. H. Symington Co., Corning, 
N. Y.: W. TJ. J. Bowman, J. L. Mott Co., 
Trenton, N. J.: Wm. J. Brant, Miller’s Prod- 
uet Co., Pittsburg; Henry D. Boyer, Key- 
stone Foundry Co., Philadelphia: H. R. Barn- 
hard, Lehigh Foundry Co., Fullarton, Pa.; 
T. C. Bannister, Western Tube Co., Kewanee, 
Ji.; J. J. Bever. Otis Steel Co., Cleveland; 
Harry L. Bell. Dodge Mfe. Co.. Mishawaka, 
Tnd.: J. W. Bumbhaush, National Tube Co., 
McKeesnort, Pa.: E. C. Bailey, Milford Iron 
Co., Milford, Mass.; Chas. F. Brown, Utica 
Heater Co., Utica, N. Y.; 1. W._ Busch, 
Pratt & Cady Co., Hartford, Conn.; Wm. H. 
Raush, Confectioners’ Machinery & Mfz. Co., 
Springfield Mass.: A. N. Bates, Erie Foundry 
Co., Erie, Pa.; James Bolland, E. W. Bliss 
Co.. Brooklyn, N. Y.: Charles F. Bartlett, 
Philadelphia; James F. Rrown, Mesta Machine 
Co., Pittsburg; C. L. Bell, C. L. Bell Co.. 
Hillsboro, O.; Robert C. Bird, Broadway Iron 
Foundry Co., Cambridge, Mass.; William 
Blair, North & Judd Mfg. Co., New Britain, 
Conn.: Geo. Booker, Fort Pitt Malleable Co., 
Pittsburg; H. M. Brewster, Millett Core Oven 
Co., Springfield, Mass.; Chas. C. Bacon, Ross 
Tacony Crucible Co., Tacony. Philadelphia; 
James A. Beckett, Walter A. Wood M. & R. 
M. Co., Hoosick Falls, N. Y.; John W. Burr, 
Rurnhouse & Co., Brooklyn, N. Y.; Fred 
Blundell, Taylor & Boggis Foundry Co., 
Cleveland; C. C. Boyden, Matthew Addy & 
Co., Philadelphia; M. J. Brennan, Brennan 
Sign Co., Tillytown, Pa.; F. C. Brooksbank, 
Tilghman-Brooksbank Sand Blast Co., Phila- 
delphia; C. H. Bierbaum, Lumen Bearing Co., 
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Buffalo; William H. Barr, Lumen Bearing 
Co., Buffalo; J. H. Berryhill, Vulcan Plow 
Co., Evansville, Ind.; Howard P. _ Barrass, 
Foran Foundry & Mfg. Co., Flemington, N. 
J.; Robert Blythe, Walker & Pratt Mfg. Co., 
Watertown, Mass.; Theo. S. Beeson, Wm 
Todd Co., Youngstown, O.; Stockton G. Bar- 
nett, Brass Founders’ Supply Co., Newark, 
N. J.; Jos. Bretteaud, Paris; S. M. black- 
burn, John B. Morris Foundry Co., Cincin- 
nati; Raymond B. Brown, Duquesne Reduc- 
tion Co., Pittsburg; Lewis E. Bellows, Bar- 
low Mfg. Co., Holyoke, Mass.; R. P. Brown, 
Cyrus Borgner Co., Philadelphia; R. W. Bar- 
wood, Barwood & Snider, Philadelphia; George 
E. Bates, Baltimore Foundry Co., Baltimore; R. 
A. Bull, Commonwealth Steel Co., Granite 
City, Ill.; J. M. Brady, Detroit Lubricator 
Co., Detroit; T. Davidson Brown, American 
Ferrofix B. Co., Philadelphia; H. W. Berry, 
Walker Foundry Co., Erie, Pa.; Frank J. 
Berchtold, Erie Engine Co., Erie, Pa.; G. A. 
Barden, Chicago Pneumatic Tool Co., Phila- 
delphia; John Brand, Mitchell Parks Mfg. Co., 
St. Louis; Thos. N. Burman, Shirley Radi- 
ator & Fdy. Co., Shirley, Ind.; John K. 
Brown, Damascus Bronze Works, Pittsburg; 
W. R. Beers, Detroit Foundry Supply Co., 
Detroit; Walter C. Boynton, Copper & 
Brass, Detroit; A. W. Bair, C. M. & St. P. 
Ry. Co., Milwaukee; A. L. Boughton, Standard 
Sand & Machine Co., Cleveland; T. Ben 
Bennett, D. Maxwell & Sons, St. Mary’s, 
Ont.; James W. Burman, U. S. Radiator Co., 
Dunkirk, N. Y.; P. B. Baumgardner, Holland 
Linseed Oil Ga: Chicago; A. P. Bean, T. H. 
Symington Co., Corning, N. Y.; Benj. Booz, 
Southern Stove Works, Richmond, Va.; H. 
Born Jr., Born Steel Range Co., Cleveland; 
John Birkinbine, Philadelphia: A. H. Beale, 
Easton Steel Co., Pottsville, Pa.; Geo. C. 
Brill, I. A. Sheppard & Co., Philadelphia; 
M. C. Burns, Westinghouse Foundry Co., 
Pittsburg: R. A. Byrnt. Northern Engineering 
Works, New York; J. H. Bing, Pettinos Bros., 
Philadelphia; James Bowie, Builders’ Iron 
Foundry. Providence, R. 

CAVANAUGH, F., Roberts. Winner & Co., 
Quakertown, Pa; H. L. Conner, Roberts, 
Winner & Co.. Quakertown. Pa.; C. W. Cole- 
man, Tabor Mfg. Co., Philadelphia; Frank 
Cordingly, Mill, Griffith & Co., Denver, Colo.; 
John Cox, Cox Brass Co., Albany, N. Y.; 
W. E. Crist, a 72 Mfg. Co.. Chitte- 
nango, N. Y.; J. Cluff, King Radiator 
Co., Toronto, a. A. C. Crist, Crist Valve 
Co., Chittenango, N. Y.: J. N. Carter, J. N. 
Carter & Co., Philadelphia; F. A. Coleman, 
T. D. Smith Foundry Supply Co:, Cleveland; 
P. S. Crawford, S. Graphite Co., Sag- 
inaw, Mich.; T. Carew, Essex Foundry, New- 
ark, N. J.: Geo. F. Crivel, Geo. F. Crivel 
Co., Buffalo: E. M. Chapman, William M. 
Crane Co., Peekskill, N. Y.; Edgar S. Cook, 
Warwick I. & S. Co., Pottstown, Pa.; M. F. 
Carr, J. W. Paxson Co. Philadelphia: Benj. 
H. Cramp. Wm. Cramp & Sons Ship & 
Engine Building Co., Philadelphia: Wm. J. 
Coane, Joseph Dixon Crucible Co., Jersey 
City; Capt. W. H. Colwell, Washington. D. 
C.; W. W. Cheney, S. Cheney & Son, Man- 
lius, WN. Y.; H. J. Caster, Youngstown 
Bronze & Iron Foundr~ Youngstown, 
James Cherrie, Friction Pulley Works, Sandy 
Hill, N. Y.; Theo. H. Colvin, Colvin Foundry 
Co., Providence, R. I.; C. W. Coleman, Tabor 
Mfe. Co.. Providence, R. I.; Wm. Caskey, 
Caskey Brass & Bronze Works, Philadelphia; 
W. P. Cunningham, American Bridge Co., 
Pencoyd, Pa.; W. T. Cullen, Frontier Iron 
Works, Buffalo: J. S. Caffrev. Smith & 
Caffrey Co., Syracuse, N. Y.; H. L. Caely, 
Hart & Crouse Co., Utica, N. Y.; Chas. 
J. Caley, Russell & Erwin Mfg. Co., New 
Britain, Conn.; F. Campbell, Taylor Forbes 
Co., Guelph. Ont.; L. L. Carson, Industrial 
World, Pittsburg; H. B. Cutter, Cast Thread 
Fitting & Foundry Co., Seneca Falls, N. Y.; 
Geo. E. Camp, International Heater Co., Utica, 


N. Y.; Walter O. Conley, Cooper-Hewitt 
Elec. Co., Philadelphia; A. A. Capelle, North- 
ern Engineering Works, Detroit; Chas. Cook, 
Harrison Safety Boiler Works, Philadelphia; 
Wm. Cook, Haines, Jones & Cadbury Ca., 
Norristown, Pa.; G. A. Carolin, Enterprise 
Foundry Co., Detroit; F. F. Chadwick, Davis 
Coal & Coke Co., Cumberland, Md.; Lyon 
Cohen, W. R. Cuthbert & Co., Montreal, P. 
Q.; J. Connell, Assistant Inspector Engineer- 
ing Material, U. S. Navy; C. M. Culver, 
Murphy Iron Works, Detroit; C. A. Chase, 
Syracuse Chilled Plow Co., Syracuse, N. Y.; 
Geo. Castor, Donaldson Iron Co., ,Emanus, 
Pa.; F. H. Chamberlin, J. D. Smith Foundry 
& Supply Co., Cleveland; P. A. Clum, Clum 
& Atkinson, Rochester, =. F . L. Clark, 
American Brake Shoe & meander Co., Mah- 
wah, N. J.; F. Comstock, Norwalk Brass Co., 
Norwalk, Conn.; A. F. Corbin, Union Mfg. 
Co., New Britain, Conn.; Robert Crawford, 
Scott Printing Press Co., Plainfield, N. J.; 
J. N. Courtney, A. Buch’s Sons Gas: Buffalo; 
Wm. H. Carpenter, Pilling & Crane, New 
York; Addison N. Clark, Engineering News, 
New York; Chas. L. Cushmore, Williamson 
Bros. Co., Philadelphia; J. Alfred Clark; 
Clark’s Iron Foundry, Philadelphia; John H. 
Cochrane, J. Walter Miller Co., Lancaster, 
Pa.; Alfred Crook, Gibson Iron Works Co., 
Jersey City; J. W. Cooley, National Meter 
Co., New York; Henry A. Carpenter, A. 
Carpenter & Sons Foundry Co., Providence; 
C. J. Chaupient, Iola, Kas.; L. A. Crandall, 
Detroit Foundry Sw--'» Co., Detroit; J. W. 
Campbell, Cleveland Wire Spring Co., Cleve- 
land; F. J. Crawford, M. W. Kellogg Co., 
Newark, N. J.; Wm. Chambers, Garden City 
Sand Co., Chicago; Wm. M. Corse, Detroit 
Lubricator Co., Detroit; Courtland D. Cramp, 
Wm. Cramp & Sons Ship & Engine Building 
ce. Philadelphia; W. M. Carr, 120 Liberty 
St., New York; S. A. Cochran, Frank Samuel 
Co., Philadelphia; J. W. Conway, Standard 
Foundry Co., Hartford, Conn.; F. Von A. 
Cabeen Jr., Rogers, Brown & Co., Philadel- 
phia; David Coulter, Keystone Steel Casting 
Co., Chester, Pa.; - R. Coggeshall, Girard 
College, Philadelphia; Charles N. Choate, 
Bridgeport Deoxidized Bronze & Metal Co., 
Bridgeport, Conn.; E. B. Clayton, American 
Steel Foundry, Chester, Pa. 

DAVIS, Geo. C., Philadelphia; George C. 
Davies, Pilling & Crane, Philadelphia; Thomas 
Devlin, Thos. Devlin Mfg. Co., Philadelphia; 
E. F, Dooley, Crescent Mfg. Co, Scottdale, 
Pa.; R. E. Densmore, Penton Publishing Co., 
Cleveland; John Daker Jr., Hickman, Wil- 
liams Co., Cincinnati; Geo. w. Dye, Newport 
Sand Bank Co., Newport, Ky.; H. T. David- 
son, Maysville ai & Machine Co., 
Maysville, Ky.: Harry Drenchows, ‘ Thomas 
Devlin Mfg. Co., Philadelphia; G. R. Doe- 
right, Falcon Bronze Co., Youngstown, O.; 
Franklin G. Dietrich, Roeper- Kincaid Mfg. 
Co., Reading, Pa.; Charles Dewey, Dewey 
Bros., Goldsboro, N. C.; E. O. Davis, Pratt 
& Cady Co., Hartford, "Conn.; David Dixon, 
Standard Foundry & Machine Co., Philadel- 
phia; J. W. Dopp, Tabor Mfg. Co., Chicago; 
= ae Ditty, C. E. Mills Oil Co., Syracuse, 

Y.; I. R. Davis, Monarch Emery & Co- 
pend Wheel Co., Philadelphia; C. Druck- 
lieb, New York; Stanley Doggett, New York; 
R. M. Dudley, Gray & Dudley Hardware Co., 
Nashville, Tenn.; E. . Douglas, Adriance, 
Platt & Co., Poughkeepsie, N. eA 
Davison, Davison-Namack Foundry Co., Ball- 
ston Spa, Y.; James Carney, Russell Er- 
win Mfg. Co., New Britain, Conn.; Joseph 
Durdorff, Jeffreys Mfg. Co., Columbus, O.; 
Wm. J. Devlin, Thos. Devlin Mfg. Co., 
Philadelphia; Joe Dinkelspiel, Partamol 
Co., New York; G. W. Ducharme, Montreal, 
Can.; we Dee, Ohio Brass Co., Mansfield, 
O.; Chas. E. Dustin, Hartford Foundry Ca; 
Hartford, Conn. ; Geo. H. Dickel, Cyrus Borg- 
ner Co., Philadelphia; E. D. Dorsey, Address- 
ograph Co., Philadelphia; Carl A. Dickel, 
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Cyrus Borgne: Co., Philadelphia; Chester 
Davidson Macphail Flask & Machine Co., 
Chicago; Jos. H. Dalton, Macphail Flask 
& Machine Co., Chicago, Wm. J. Dean, Saco 
& Pettee Machine Shops, Biddeford, Me., Joe 
aes Adriance, Platt & Co., Poughkeepsie, 

2 Quick, Lehigh Foundry Co., 
Allentown, Pa.; Howard S. Davis, Camden 
Iron Works, Woodbury, N. J.; G. Dudley, 
Poughkeepsie Foundry & Machine Co., Pough- 
keepsie, N. Y.; Geo. B. Dreizle, Glover & 
Bros., Philadelphia; W. T. Dette, Enterprise 
Foundry Co., Garwood, N. J.; E. E. Durant, 

G. F. Warner Mfg. Co., New Haven, Conn. 

EVARTS, S. J., THe Founpry, Cleveland; 
Be. Ke Etting, Philadelphia; Matthew Elliot, 
Erie Foundry Co., Rochester, N. Y.; Howard 
Evans, J. W. Paxson Co., Philadelphia; F. C. 
Everitt, J. L. Mott Co., Trenton, N. J.; 
Thomas Evans, Eynon-Evans Co., Philadel- 
phia; H. S. Ellis, Philadelphia; Melville Z. 
Ellis, Holmesburg, Philadelphia; C. W. EI- 
lis, Hanna Engineering Works, Chicago; D. 
F. Eagan, Henry E. Pridmore, Chicago; E. 
Espana, Ph. Bonvillain & E. Ronceray, Paris, 
France; Chas. H. Ellis, Tabor Mfg. Co., Phil- 
adelphia; Wm. P. Eckfeldt, Brooklyn, N. Y.; 
C. H. Erickson, Cleveland Wire Spring Co., 
Cleveland; O. W. Emsworth, Allegheny Foun- 
dry Co., Warren, Pa.; Thos. Elliott, American 
Woodworking Machinery Co., Rochester, N. 
Y.; Henry O. Evans, J. E. Lonergan Co., 
Philadelphia; G. W. Ellicott, Southwark Foun- 
dry & Machine Co., Philadelphia; William 
Eckfeldt, Abram Cox Stove Co., Philadelphia; 
J. H. Eddleman, Nelson Valve Co., Wynd- 
moor, Pa.; J. C. Eppens, Whiting Foundry 
Equipment Co., Harvey, [ll.; J. E. Evans, 
S. Obermayer Co., Chicago; Theo. Ehrhart, 
Excelsior Stove & Mfg. Co., Quincy, IIL; 
Thos. M. Eynon, Eynon-Evans Mfg. Co., 
Philadelphia; Charles E. Evans, Evans Stamp- 
ing & Plating Co., Taunton, Mass.; Chas. 
Evans, Pierce, Butler & Pierce Mfg. Co., 
Syracuse, N. Y.; Harrington Emerson, Amer- 
ican Locomotive Co., New York. 

FOLEY, Geo., Becker-Brainard Milling Ma- 
chine Co., Hyde Park, Mass.; J. R. Forturne, 
Murphy Iron Works, Detroit; Ward W. Farn- 
ham, Farnham Sand Blast Co., New York; 
Francis Fischer, Farquhar Co., York, Pa.; 

P. French, Mitchell-Parks Mfg. Co., St. 
Louis; Ed. Fahey, J. McCormick Co., 
Pittsburg; E. D. Frohman, S. Obermayer Co., 
Pittsburg; F. B. Farnsworth, McLagon Foun- 
dry Co., New Haven, Conn.; J. A. Field, U. 
S. Radiator Co., Dunkirk, Baz Kenneth 
Falconer, Gunn-Richards Co., New York; 
Herbert E. Field, Mackintosh, Hemphill & 
Co., Pittsburg; Edward P. Farrell, Enterprise 
Brass Works, Baltimore, Md.; Joseph W. 
Fox, Landers, Frary & Clark, Plainville, 
Conn.; James Flockhart, Maher & Flockhart 
Co., Newark, N. J.; Leo. A. Feldman, Bar- 
low Mfg. Co., New York; T. J. Fernley, 
Philadelphia; M. Forbes, Union Mfg. Co., 
New Britain, Conn.; W. E. Fulton, Water- 
bury Farrel Foundry Co., Waterbury, Conn.; 
Roy B. Fritsch, R. D. Wood Co., Philadel- 
phia; J. E. Fleming, Seaboard Steel Casting 
Co., Chester, Pa.; Wm. Fisher, - Lidgerwood 
Mfg. Co., Newark, N. J.; Geo. W. French, 
J. J. Mohr & Son, Philadelphia; Herman Fer- 
ris, Arcade Mfg. Co., Freeport, Ill.; F. U. 
Fulton, South Bend, Ind.; James Fischer, 
Holland Linseed Oil Co., Chicago; Thomas 
J. Fegley, North Bros. Mfg. Co., Philadelphia; 
F. J. Free, Field Brundage Co., Jackson, 
Mich.; W. C. Frye, West Allis Mall. Iron & 
Chain Belt Mfg. Co., Milwaukee; Benj. D. 
Fuller, Westinghouse Elec. & Mfg. Co., Cleve- 
land; A. M. Fulton, Fort Pitt Malleable Co., 
Pittsburg; A. I. Findley, The Iron Age, New 
York; H. R. Forbes, Lumen Bearing Co., 
Hoboken, N. J.; W. B. Franklin, U. S. Cast 
Iron Pipe & Foundry Co., Philadelphia; An- 
drew M. Fairlie, Tennessee Copper Co., Cop- 
per Hill, Tenn.; W. M. Fitzpatrick, S. Ober- 
mayer Co., Cincinnati; Arthur J. Foran, Foran 


Foundry & Mfg. Co., Flemington, N. J.; C. 
A. Fischer, Otto Gas Engine Works, Phila- 
delphia; Clinton Franklin, E. Brown & 
Co., Philadelphia; C. P, Franklin, E. E. 
Brown & Co., Philadelphia; Stanley G. Flagg 
Jr., Stanley G. Flagg & Co., Philadelphia ; 
John P. Frey, The Iron Molders’ Journal, 
Cincinnati; H. T. Frauenheim, Herman Pneu- 
matic Machine Co., Zelienople, Pa.; Jos. 
Fasy, W. W. Lindsay Co., Philadelphia ; Geo. 
Du R. Fairleigh, U. S. Cast Iron Pipe & 
Foundry Co., Philadelphia; E. B. Fleury, 
Hamilton Facing Mill Co., Hamilton, Ont.; 
Jas. H. Fowler, Monarch Engineering & Mfg. 
Co., Baltimore, Md.; Wm, Fisher, Lidgerwood 
Mfg. Co., New York; C. H. Fries, Randall 
Tramrail Co., Philadelphia; W. E. Farrell, 
M. H. Treadwell Co., Lebanon, Pa.; Francis 
Farquhar, A. B. Farquhar Co., York, Pa.; 
rag Fisher, A. B. Farquhar Co., York, Pa.; 

L. Frame, Reading, Pa; S. H. Fisher, 
i kg Pa. 

GOOD, Thos. R., W. & B. Douglas Pump 
Mfg. Co., Middletown, Conn.; J. P. Golden, 
Golden’s Foundry & Machine Co., Columbus, 
Ga.; W. W. Gulick, M. F. Gulick Sand Co., 
Riverside, Pa.; L. Gobeille, Abram Cox Stove 
Co., Philadelphia; C. N. Gale, Penna. Malle- 
able Co., Pittsburg; H. J. Gearhart, Central 
Car Wheel Co., Pittsburg; John R. George, 
Pierce, Butler & Pierce Mfg. Co., Syracuse, 
N. Y.; Walter Gray, Reed Foundry Co., Wor- 
cester, Mass.; J. A. Gutsche, L. S. & M. S 
Ry. Co., Cleveland: me A "Gamble, Western 
Tube Co., Kewanee, Ii.; T. H. Gartland, 
Best Foundry Co., Bedford, O.; J. A. Gaible, 
The Brownell Co., Dayton, O.; E. N. Gould, 
Amerjcan Ferrofix Brazing Co., Philadelphia; 
William F. Grunau, Erie City Iron Works, 
Erie, Pa.; C. M. Goldman, S. Obermayer Co., 
Pittsburg; A. M. Guenther, Goldschmidt Ther- 
mit Co., New York; Jas Gilbert, Jackson 
Church Co., Saginaw, Mich.; N. F. Gould, 
U. S. Radiator Co., Dunkirk, N. Y.; Jos. 
H. Gartside, Diamond Clamp & Flask Co., 
Richmond, Ind.; C. Gorman, Nelson Valve 
Co., Philadelphia; M. J. Goepfert, Belle City 
Malleable Iron Co., Racine, Wis.; Thos, W. 
Green, Wilbraham-Green Blower Co., Philadel- 
phia; Wm. M. Graham, Green Fuel Economiz- 
er Co., Matteawan, N. Y.; Fred W. Gerhard, 
Cyrus Borgner Co., Philadelphia; J. A. Gag- 
non, Montreal, Can.; P. J. Greider, Bethle- 
hem Steel Co., Philadelphia; John F. Grant, 
E. Brown & Son, Philadelphia; J. P. Gold- 
man, Golden’s Foundry & Machine Co., Co- 
lumbus, Ga.; F. E. Gordon, Ohio Sand Co., 
Buffalo; H.W. Gilbert, N. Y. C. & H. R. 
Ry., Frankfort, N. Y.: L. D. Gilbert, Frick 
Co., Waynesboro, Pa.; W. H. Goldstein, Nor- 
walk Brass Co., Norwalk, Conn.: Walter H. 
Geier, Modern Foundry Co., Cincinnati; J. 
H. Godfrey, American Brake Shoe & Foundry 
Co., Mahwah, N. J.; H. B. Greiner, Phila- 
delphia Pneumatic Tool Co., Philadelphia; W. 
R. Greene, Palmer & DeMooy Fdry. Co., 
Cleveland; J. Goschenhofer, Enterprise Foun- 
dry Co., Detroit; J. B. Greenig, Pulaski Iron 
Co, Philadelphia ; R. Gungery, Wheeling Mold 
& Foundry Co., Wheeling, W. Va.; Arthur 
L. Goodnow, L. Goodnow Foundry Co., 
Fitchburg, Mass.; Thos. Glasscock, Pawling 
& Harnischfeger, Milwaukee; F. E. Gordon, 
Ohio Sand Co., Conneaut, O.; N. C. Gibbons, 
Hilles & Jones Co., Wilmington, Del.; Oliver 
Gee, Matthew Addy & Co., Philadelphia; M. 
R. Gano, J. K. Dimmick & Co., Philadelphia; 
J. R. Gordon, F. H. Vovell & Co.. Arling- 
ton, N. J.: J. H. Gill, Raleigh, N. C.; w. 
Gorman, Ridgway Machine Co.. Ridgway, "Pa.: 
Geo. H. Griffiths, Penton Publishing Co., 
Chicago; Wm. N. Gartside, Diamond Clamp & 
Flask Co., Richmond, Ind.; Jacob Goehring, 
T. W. Paxson Co., Philadelphia: James Glenn, 
E. E. Brown & Co., Philadelphia; John Glo- 
ver, Glover Bros., Philadelphia; Wm. Gilbert 
Jr., Buckeye Foundry Co., Cincinnati; John 
Gow, General Electric Co.. Schenectady, N. 
Y.; H. B. Gaylord, B. F. Sturtevant Co., 
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Philadelphia; E. B. Gilmour, A. Buch’s Sons 
Co., Elizabethtown, Pa.; 4 Goehringer, 
Foundry Specialty Co., Cincinnati; Wm. 3 
Grinder, Eastern Steel Co., Pottsville, Pa.; 
Ben Gomersall, Toledo Casting Co., Toledo, 
O.; G. W. Gingrich, National Fdry. Mfg. & 
Sup. Co., Williamsport, Pa. 

HALSEY, F. A., American Machinist, New 
York; Wm. H. Hepintall, Torrance Malleable 
Iron Co., Troy, N. Y.; Wm. W. Hutton, Ad- 
vance Thresher Co., Battle Creek, Mich.; R. 
J. Hopper, Pratt & Letchworth Co., Brantford, 
Ont.; J. S. Hibb, J. W. Paxson Co., Phila- 
delphia; D. W. Hemperly, L. & R. Wister 
& Co., Philadelphia; W. T. Hartman, P. & F. 
Corbin, New Britain, Conn. Edward Hueber, 
American Saw Mill Co., Hackettstown, ae Sf 
- §&. Hood, Hood Furnace & Su up. Co., 
Corning, N. Y.; A. H. Hecker, Wm. Powell 
Co., Cincinnati; L. E. Harper, Becker-Brain- 
ard Milling Machine Co., Hyde Park, Mass.; 
Robert Hunter, Goldie & McCulloch Co., Galt, 
Ont.; Chas. Howlett, American Steel 
Foundries, Thurlow, Pa.; W. Henderson, 
Engineers’ & Founders’ Laboratories, Pitts- 
burg; F. R. Howell, Wm. Howell Co., Phila- 
delphia; Alfred E. Hammer, Malleable Iron 
Fittings Co., Branford, Conn.; Chas. H. Holt, 
Wehrle Stove Mfg. Co., Newark, O.; M. L. 
Heyl, Herman Pneumatic Machine Co., 
Zelienople, Pa.; J. A. Herkert, Herman Pneu- 
matic Machine Co., Zelienople, Pa.; P. 
Halsey, Erie Foundry Co., Erie, Pa.; John 
Halbritter, Walworth Mfg. Co., Boston; W. 
H. Hunt, Williams Adams Foundry Co., Phila- 
delphia; E. L. Hogan, Oliver Machinery Co., 
Grand Rapids, Mich.; C. G. Howe, West Pul- 
verizing Machine Co., Jersey City; R. T. 
Hodgkins, Yale & Towne Co., New_York; 
W. L. Hoffman, Tenn. C. I. & R. R. Co, 
Philadelphia; N. B. Hurd, Russell & Erwin 
Co., New Britain, Conn.: J. E. Higgins, Hig- 
gins & Co., Holyoke. Mass.; W. Huber, A. 
Buch’s Sons, Belleville, Pa.; C. E. Haupt, 
Danville Foundry & Machine Co., Danville, 
Pa.; Herbert — Camden Foundry Co., 
Camden, ; ae J. Higgins, New England 
Engineering & P tM Co.. Boston; Emil 
Hensen, National Tube Co., McKeesport, Pa.; 
F. O. Howlitt, Dodge Mfg. Co., Mishawaka, 
Ind.: J. E. Hunter, Hunter Machine Co., 
North Adams, Mass.; Benjamin Holt, Camden 
Foundry Co., Camden, N. J.; H. UHuder, 
Schaum & Uhlinger, Philadelphia; F. A. Hall, 
Yale & Towne Mfg. Co., New York; C. J. 
Houck, Arcade Mfg. Ce. Chicago; C. A. 
Hoover. Nelson Valve Co., Wyndmoor, Pa.; 
Edw. R. Homiller, Tacony Iron Co., Phila- 
delphia; Wm. Hanson, Pennsylvania _ Iron 
Works, Philadelphia; W. H. Hill, Quincy 
Engine Works, Quincy, [Iil.; Arthur  B. 
Howes, Farrell Foundry & Machine Co., 
Waterbury, Conn.; J. P. Hockin, Taylor 
Forbes Co., Guelph. Ont.; Walter A, Hardy, 
Wm. A. Hardy & Sons Co., Fitchburg, Mass.; 
A. E. Hoerman, New York: Edward Hitze- 
roth. C. Hitzeroth. Philadelphia; Wm. Hartz, 
Bethlehem Steel Co., Bethlehem, Pa.; J. R. 
Homer, Galion Foundry Co., Galion, O.: H. 
F. Hansell. William Mfg. Co., Norristown, 
Pa.; Wm. Hendricks, Pittston Stove Co., Pitts- 
ton, Pa.; Chas. FE. Hovt, Lewis Institute, 
Chicago: F. V. Hetzel, Link-Belt Engineering 
Co., Philadelphia; J. E. Harch, Motor Ve- 
hicle Register, Philadelphia; Frank Holt, En- 
terprise Brass Works, Muskegon, Mich.; A. 
L. Haasis, Jos. Dixon Crucible Co., Jersey 
City: W. A. Housten, Joseph Dixon Cruci- 
ble Co., Baltimore; Wm. Hanson, Penna. Iron 
Philadelphia: H. J. MHolmes. L. 
Schreiber & Sons Co., Norwood, O.: H. L. 
Haldeman, Pulaski Iron Co., Philadelphia; 
Frank Hammond, .Buchanan Foundry Co., 
Lebanon, Pa.: Harry W. Hand, Wm. Cramp 
S. & E. B. Co., Philadelnhia; W. W. Hearne, 
Matthew Addy & Co., Philadelphia; Wm. S 
Hallowell, Harrison Safety Boiler Works, 
Philadelphia; Geo. J. Hessler. Syracuse Foun- 


dry Co., Syracuse, N. Y.; Chas) A Hopper, tor 
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Keystone Lubricator Co., Philadelphia; G. F.-. 
Hickmott, Boston Brass Co., Boston; H. D. 
Harvey, Monarch Engineering & Mfg. Co., 
Baltimore; Wm. J. Holzapfel, Crescent Mfg. 
Co., Scottdale, Pa.; L. C. Hirshheimer, La 
Crosse Plow Co., La Crosse, Wis.;  F. 
Hopkins, U. S. ae Iron Pipe & Foundry 
Co., Addyston, O.; John O. Henshaw, N. S. 
Bartlett Co., New York; J. B. Holloway, 
N. S. Bartlett & Co., Philadelphia; T. B. 
Harkins Foundry Co., Bristol, Penna.; Geo. 
A. Hetzler, Sill Stove Works, Rochester, 
N. Y.; A. F. Horton, North Bros. Mfg. Co., 
Philadelphia; Gerald Hannay, O. Barnett 
Foundry Co., Newark, N. J.; Paul Hochart, 
General Electric Co., Pittsfield, Mass.; Nor- 
man Huxley, Homer Brass Works, Chester, 
Pa.; Eugene D. Hays, Cooper Hewitt Elec. 
Co., Philadelphia; H. Hertfelder, Dodge Mfg. 
Co., Toronto, Canada; Wm. A. Hill, Crown 
Smelting Co., Chester, Pa.; F. Hulie, Berk- 
shire Mfg. Co., Cleveland; James C. Hosford, 
Magee Furnace Co., Boston; John Hewitt, 
John Hewitt Foundry Co., East Newark, N. 
J.; T. Hill, Quincy Engine Works, Quincy, 
Mich. 

ILL, Henry. Universal Castor & Foundry 
Co., Newark, N. J.; A. W. Inglis, American 
Locomotive Co., Paterson, N. J. 

TONES, T. A., W. A. Jones Foundry & 
Machine Co., Chicago; G. S. Johnson, Western 
Foundry Supply Co., East St. Louis, IIl.; 
David Justice, Pittsburg Valve, Foundry & 
Con. Co., Pittsburg; John B. Jones, Utica 
Heater Co., Utica, N. Y.; E. A. Johnson, 
Winona Technical Institute, Indianapolis, Ind.; 
D. T. Jones, Wilbraham-Green Blower Co., 
Philadelphia; David =< _O. Barnett Foun- 
dry Co., Newark, N. J.; A. Jenkins, Olds 
Motor Works, Lansing, Mich; A. H. Jame- 
son, Mall. Iron Fittings Co., Branford, Conn. ; 
A. J. Jameson, Falcon Bronze Works, Wilkes 
Barre, Pa.; Wm. E. Jackson, Abram Cox 
Stove Co., Philadelphia; Geo. H. Jefferis, 
Pusey-Jones Co., Wilmington, Del.; J. Parker 
Jefferis, Pusey-Jones Co., Wilmington. Del.; 
S. T. Johnston, S. Obermayer Co., Chicago; 
J. M. Jaycox, E. Law & Co., Philadelphia; 
F. D. Jacobs, Osborn Mfg. Co., Cleveland; 
C. V. Jacobs, The Osborn Mfg. Co., Cleve- 
land; J. Henry Julian, J. W. Paxson Co., 
Philadelphia; A. Jimenez, Ph. Bonvillain & 
E. Ronceray, Paris, France. 


KITTINGER, D. M., Pencoyd Iron Works, 
Philadelphia; W. B. Kennedy. Bethlehem Stee! 
Co., Philadelphia; Earl S. Kulp, North Wales 
Machine Co., North Wales, Pa.; John Knick- 
erbocker, Eddy Valve Co., Troy, N. Y.; J. 
G. Kasjens, Brass Foundry & Heating ‘Co., 
Peoria, Il!.; J. C. Knoeppel, Belmont, N. Y.; 
Geo. Kiaila, C. E. Mills Co., Syracuse, N. Y.; 
Fred Koch, Fairmount Foundry Co., Philadel- 
phia: F. De Forest Kemp, Kemp Brass & 
Bronze Co., Troy. N. Y.; A. W. Kendrick, 
Lombard Iron Works Sunvly Co., Augusta, 
Ga.: P. J. Krentz, Buffalo Foundry Co.. Buf- 
falo: W. A. Kries, Liberty Brass Works, 
Baltimore; E. H. Kelley. General Electric 
Co., Lynn, Mass.; T. P. Kennedy. P. Kenne- 


dy Foundry Co., Baltimore; E. Kranich, 
Copper & ‘Brass, Detroit; W. G. Keller, 
Southwork Scale Co., Manayunk, Philadel- 


phia; W. H. Kane, Sheeler-Hemsher Co., 
Philadelphia; J. M. Kittle, Ohio WMalleable 
Iron Co., Columbus, O.; J. W. Kissisch, Co- 
lumbus Iron Works, Columbus, Ga.; U. E. 
Kanavel, Interstate Sand Co., Cleveland; C. 
F. Knowlton, Westinghouse Air Brake Co., 
Pittsburg; Chas. C. Kawin, Chas. C. Kawin 
Co., Chicago; James J. Kennedy, Pittston 
Stove Works, Pittston, Pa.; Kennedy, 
Baltimore Malleable Iron & S. C. Co., Balti- 
more; J. A. Kinkead, American Locomotive 
Co., Schenectady, N. Y.; Francis Kramer, 
J. W. Paxson Co., Philadelphia; Frank Krug, 
Joseph Dixon Crucible Co., Jersey City; Vic- 
Knecht Co., Cincinnati; Wm. F. Kerr, 
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Chisholm & Moore Mfg. Co., Cleveland; L. 
J. Kreutzberg, Oliphant Steel & Iron Co., 
Trenton, N. J. 

LORD, E. L., Sargent & Co., New Haven, 
Conn.; V. B. Lamb, Turner & Seymour Co., 
Torrington, Conn.; J. A. Little, Landis Tool 
Co., Waynesboro, Pa.; John Long, A. T. 
Hagen Co., Rochester, N. Y.; Archie M. 
Loudon, Elmira Heating & Foundry Co., El- 
mira, N. Y.; M. P. Lewis, Pettinos Bros., 
Bethlehem, Pa.; Jos. F. Lamb, Landers, Frary 
& Clark, New Britain, Conn.; Jas. J. Lacy, 
Jas. J. Lacy & Co., Baltimore; D. A. Livens- 
pager, W. W. Sly Mfg. Co., Cleveland; John 
Logan, National Cash Register Co., Dayton, 
O.; J. W. Long, Youngstown Bronze & Iron 
Fdy., Youngstown, O.; H. A. Lucas, Walker 
& Pratt Mfg. Co., Watertown, Mass.; E. J. 
Lyons, Brown & Sharpe Mfg. Co., Provi- 
dence, R. I.; Palmer H. Langdon, The Metal 
Industry, New York; H. C. Loudenbeck, 
Westinghouse Air Brake Co., Wilmerding, 
Pa.; J. E. Lonergan, J. E. Lonergan & Co., 
Philadelphia; C. B. Leimbacher, Moore Bros. 
Co., Joliet, Ill.; J. F. Lannigan, Davis Foun- 
dry Co., Lawrence, Mass.; John J. Lawler, 
Abendroth & Root Mfg. Co., Newburg, N. Y.: 
Thos. H. Livezing, Haines, Jones & Cadbury 
Co.. Philadelphia; James T. Lee, John A. 
Rathboen, Detroit: Chas, F. Link, Thos. 
Devlin Mfg. Co., Philadelphia; Wilfred Lewis, 
Tabor Mfg. Co., Philadelphia; Victor Lieber- 
man, Philadelphia Art Metal Works, Phila- 
delphia; John Leishman, Snead & -Co., Jersey 
City; Jos. A. Leyman, Cadillac Motor Car Co., 
Detroit; C. Lindemer, J. L. Mott Co., Tren- 
ton, N. J.; Fred Lancaster, J. L. Mott Co., 
Trenton, N.. J.; H. W. Lengfelder, Mitchell- 
Parks Mfg. Co., Belleville, Ill.; Geo. R. Lom- 
bard, Lombard Iron Works & Supply Co., 
Augusta, Ga.; Theo. M. Lincoln, Hartford 
Foundry Co., Hartford, Conn.; Robert Lin- 
denthal, Arthur Koppel Co.. New York; 
Frank Leuthner, Lackawanna Steel Co., Buf- 
falo; R. V. Lovell, Oliver Machinery Co., 
Grand Rapids, Mich.; Geo. H. Lincoln, Geo. 
H. Lincoln & Co., Boston; E, J. Lame, R. D. 
Wood Co., Philadelphia; W. L. Laib, Hanna 
Engineering Works, Chicago; Chas. A. La 
Fever, Advance Thresher Co., Battle Creek, 
Mich.; E. C. Lindsay, W. W. Lindsay & Co., 
Philadelphia; Wm. W. Lobdell, Lobdell Car 
Wheel Co., Wilmington, Del.; Wm. Large, 
Falls Rivet & Machine Co., New York; H. 
G. Lorentz, Keystone Steel Casting Co., 
Chester, Pa.; Harold Lynnette, The Fron- 
tier Co.. Cleveland: C. S. Lovell, E. H. Mum- 
ford Co., Philadelphia; Henry M. Lane, 
Foundry Supply Association, Cleveland; Wil- 
liam Langsenkemp, Langsenkamp-Wheeler Co., 
Indianapolis; E. J, Lambert, Syracyse Chilled 
Plow Co., Syracuse, N. Y.; Henrv Lamp, 
Bettendorf Metal Wheel Co., Springfield, O.; 
Thomas K. Lent, Wm. M. Crane Co., Peeks- 
kill, N. Y.: John Link, H. J. Hartman Foun- 
dry Co., Grand Rapids, Mich.; W. H. Lose, 
Tron City Sanitary Mfg. Co., Zelienonle, Pa.; 
R. L. Livingston, Standard Malleable Iron 
Co., Muskegon, Mich.: W. R. Lockhart, Geo. 
V. Cresson Co., Philadelphia; Chas. M. Lin- 
gle. Scranton Coke Co., Scranton, Pa. 

McCASLIN, H. J., Wellman-Seaver-Morgan 
Co., Cleveland: C. S. McNeal: Garden City 
Sand Co., Chicago: William McMillen, Da- 
mascus Rronze Works. Pittsburg; = McLean, 
Penna. R. R. Co.. Altoona, Pa.; E. H. Mce- 
Coy, Stanley G. Flagg & Co., Philadelphia; 
Jos. H. McGarvey, Speakman Supply Co., 
Wilmington, Del.; Robert McLeod, Wheeler 
Engineering .& Condenser Co., Elizabeth. N. 
T.: W. W. McCarter, Glover Machine Works. 
Marietta, Ga.: Wm. E. McCleary, Crompton 
& Knowles, Philadelphia: Albert MacDonald, 
Metric Metal Works, Erie, Pa.; J. J. Me- 
Devitt, John Rathbone, Detroit; Jos., McCud- 
den, Hitchings & Co., Jersey City: Jas. W. 
McNoldy, Frost Mfg. Co., Galesburg, IIl.; 
A. H. McCall, American Woodworking Ma- 


chinery Co., Rochester, N. Y.; D. A. McCon- 
nell, Lovell-McConnell Mfg. Co., Newark, N. 
J.3 . H. McGregor, Goldie & McCulloch 
Co., Galt, Ont.; Joseph McGlynn, City Foun- 
dry Co., Cleveland; Walter McWherter, Bate- 
man Mfg. Co., Grenloch, N. J.; Robert Mac- 
Donald, De Laval Steam Turbine Co., Tren- 
ton, N. J.; J. S. McCormick, J. S. McCor- 
mick Co., Pittsburg; L. J. McGrath, Thomas 
Devlin Mfg. Co., Philadelphia; Wm. S. Mc- 
4 Allegheny Foundry Co., Warren, Pa.; 

McFadden, Mackintosh, Hemphill & 
he Pittsburg; Hugh McPhee, Hopcroft Gas 
Producer Co., Bridgeport, Conn.; Wm. C. 
McGlynn, Riverside Metal Co., Riverside, N. 
J.; John McLaren, Phillips & McLaren, Pitts- 
burg; Robert McLeod, Christie & McLeod, 
Elizabeth, N. J.;. Ralph McCarthy, Stoever 
Mfg. Co., Myerstown, - Pa. 

MILLER, E. S.; Rogers, Brown & Co., 
Philadelphia; Guy E. Marion, American Brass 
Co., Waterbury, Conn.; William E. Mitchell, 
Delaware River Iron Ship Building Co., 
Chester, Pa.; John J. Mahoney, Cahill Iron 
Works, Chattanooga, Tenn.; C. C. Moser, 
Fairbanks Co., Springfield, O.; H. M. Molder, 
Best Foundry Co., Bedford, O.; T. E. Ma- 
lone, J. S. McCormick Co., Pittsburg; George 
Matlack, Wm. Cramp & Sons Ship & Engine 
Building Co., Philadelphia: M. W. Merriman, 
Madison Foundry Co., Cleveland; Wm. W. 
Milford, Jas. L. Taylor Mfg. Co., Bloomfield, 
N. W. D. Merriam, Smyth, Swoboda & 
Co., ees York; Asa M. Mattice, Walworth 
Mfg. Co., Boston; H. E. Myers, Robbins & 
Myers Co., Springfield, O.; R. Marshall, 
Copper & Brass, Detroit; James S. Martin, 
Chas. Parker Co., Meriden, Conn.; S. A. 
Martin, Penna. R. R. Co., Altoona, Pa.; 
S. C. Mayer, American Metal Market, New 
York; Henry Mueller, H. Mueller Mfg. Co., 
Decatur, Ill.; D. J. Murphy, American Ferro- 
fix Brazing Co., Philadelphia; L. E. Mont- 
gomery, American Bridge Co., Pittsburg; J. 
K. Moffat, Moffat Stove Co., Ltd., Weston, 
Ont.; F. E. Maynard, A. Carpenter & Sons 
Foundry Co., Providence, R. I.; N. J. Mur- 
phy, Murphy Foundry & Mfg. Co., Asbury 
Park, N. J.: John H. Melavin, Boston Woven 
Hose & Rubber Co., Cambridge, Mass.; John 
T. Mercer, Pencoyd Iron Works, Philadelphia; 
Eli M. Marten, New Holland Machinery Co., 
New Holland, Pa.; Wm. Maher. Maher & 
Flockhart, Newark, N. J.; F. E. Mesta, Mesta 
Machine Co.. West Homestead, Pa.; F. M. 
Mackin. F. M. Mackin & Co., Baltimore; H. 
W. Middleton, Tennessee Coal & Iron Co.. 
Philadelphia: James Moran, Ingersoll-Rand 
‘o., Philadelphia; A. W. Martin, C. E. Sholes 
Co., Bridgeport; Philip Mueller, H. Mueller 
Mfg. Co., Decatur, Ill.; Thos. Murray, Turner 
& Seymour Co., Torrington, Conn.: Edward 
Maher, Maher & Flockhart, Newark, N. 3 
C. D. Matthews, Camden Iron Works, Cam: 
den, N. J.; G: K. Mohr, J. J. Mohr & Son, 
Philadelphia; G. T. Marsh, S. Baltimore Steel 
Car & Foundrv Co., Baltimore: Edw. Mallon, 
T. J. Griffin Heater Co., Philadelphia; P. A. 
Mungan, D. A. Waters & Co., Philadelphia; 

. A. Mav Jr.. Theo. B. Rohrman, Phila- 
delphia; Wm. J. Maton, Waterbury Farrel 
Foundry & Machine Co.. Waterbury, Conn.; 
Geo. Maloy, T. H. Symington Co _ Corning, 
N. Y.: W. F. Meister, The Pattin Bros. Co., 
Marietta, O.: F. K. Mohr, J. J. Mohr & 
Son, Philadelphia; FE. E. Miller, Falcon Bronze 
Co., Youngstown, O.; J. Warren Ma~ . 
Graphite Co.. Saginaw, Mich.; L. C. Moulton, 
Burnhouse & Co.. Brooklyn, : ee a a 
Mills. Abendroth Bros., Port Chester, B,... ¥<3 
David Muir, Schaum & Uhlinger, Philadel- 
rhia: AH. G. Mitchell, Rogers, Brown & Co., 
Philadelnhia: C. HH. Miller, Eddv Valve 
Works. Waterford, N. Y.: H. D. Miles, Buf- 
falo Foundry Co., Buffalo: J. C. Mover, I. 
K. Dimmick & Co., Philadelphia: M. T, 
Monahan, International Heater Co., Utica, N. 
Y.: Wm. G. Murphy. U. S. Sanitary Co., 
New Brighton, Pa.; R. Mitchell, Robt. 
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Mitchell Co., Ltd., Montreal, Can.; S. J. Penton Publishing Co., Cleveland: J. P. 
Marshall, Globe Malleable Iron Co., Syracuse, Pero, Pratt & Letchworth Co., Brantford, 
N. ws: EE EE. Mis, CGC EE. Mille OF} Co. Ont.; John Pemberton, General Electric Co., 
Syracuse, N. Y.; Geo. W. Moore, J. W. Pax- Lynn, Mass.; Thos. W. Pangborn, Thomas 
son Co., Philadelphia; Geo. Moyer, Enterprise W. Panborn Co., New York; Henry E. Prid- 
Mfg. Co., Philadelphia; E. A. Morrison, more, Chicago; Dennis Parks, Mitchell-Parks 
Meadville Malleable Iron Co., Meadville, Pa.; Mfg. Co., St. Louis; J. H. D. Peterson, 
Jas. V. Martin, Monarch Engineering & Mfe. Link-Belt Engineering Co., Philadelphia ; 
Co., Baltimore; Edw. Morse, Monarch Engi- Charles H. Proctor, Metal Industry, Arling- 


neering & Mfg. Co., Baltimore; Harral Milli- ton, N. J.; Geo. B. Pettingill, T. H. Sym- 
ken, Gunn Richards Co., New York; Fred A. ington Co., Corning, N. Y.; Geo. W. Perks, 
Marsh, Link-Belt Co., Chicago; O. H. Mar- Superior Drill Co., Springfield, O.; Edw. 





schuetz, Standard Mfg. Co.. Louisville, Ky.; Pennewill, A. Cox Stove Co., Philadelphia; 
Dr. Richard Moldenke, Watchung, N. J.; Chas. E. Pettinos, Pettinos Bros., Bethlehem, 
August A. Miller, The Iron Age, Philadelphia; Pa.; Geo. F. Pettinos, Pettinos Bros., Bethle- 
Abram C. Mott, Abram Cox Stove Co., Phila- hem, Pa.; F. N. Perkins, Arcade Mfg. Co., 


delphia; E. H. Mumford, E. H. Mumford Freeport, Ill.; F. H. Patenaude, Lamb Knit- 
Co., Philadelphia; H. R. Morse, W. W. Sly ting Machine Co., Chicopee Falls, Mass.; 
Mfg. Co., Cleveland; J. B. MacMeekin, William H. Parry, National Meter Co., Brook- 


Abram Cox Stove Co., Philadelphia; G. Muntz, lyn, N. Y.; A. J. Palmer, Empire Mfg. Co.. 
Ph. Bonvillain & E. Ronceray, Paris, France; London, Ont.; T. C. Pangborn, Thos, W. 
George Moore, J. W. Paxson Co., Phila- Pangborn Co., New York; H. A. Pridmore, 
delphia. H. E. Pridmore, Chicago: W. A. oe a 
NALL, Jabez, Ajax Mfg. Co., Cleveland; Abram Cox Stove Co., Philadelphia; R. 
W. E. Neville, R. B. Seidel, Inc., Phila- Paterson, E. E. Brown & Co., Philadelphia; 


deiphia; Wm. H. Nichols, Seaman-Sleeth Co., P. J. Potter, Edward J. Etting, Philadelphia ; 
Pittsburg; William H. Nicholls, Berkshire L. N. Perrault, Waterbury Casting Co.. Water- 
Mfg. Co., Cleveland; Herman Nauert, Ridg- burv. Conn.: H. F. 1. Porter, New York. 


way Dynamo & Engine Co., Ridgway. Pa.; QUIGLEY, W. S., Rockwell Engineering 
W. T. Nicholson, Cutter, Wood & Stevens Co.. New York; H. T. Quinn, Crane Co., 
Co., Boston; F. F. Newcomb, Dalton, Nash Bridgeport, Conn. 

& Co., Boston; C. S. Newmann, Union Mfg. REBMANN. H. F., Williamson Bros. Co., 
Co., New Britain, Conn.; W. H. Namack, Philadelphia: R. Rosencranz, Vulcan Plow Co.. 
Davison-Namack Foundry Co., Ballston Spa, Evansville, Ind.; Chas. Runneberg. McNab & 
N. Y.; Frank C. Neale, Kittanning Iron & Harlin Mfg. Co.. Paterson. N. J.; A. 
Steel Mfg. Co., Pittsburg; Geo. Neuberch, Roether, Buckeve Brass Co., Cincinnati; Tohn 
Universal Castor & Foundry Co., Newark, F. Ravburn, Philadelphia: Henry A. Ross, 


-; Sidney Newbold, Tabor Mfg. Co., Ross Tacony Crucible Co., Tacony, Pa.; 
Philadelphia: J. R. Nichol, Frost & Wood, W. T. Reardon, Westinghouse Foundry Co.. 
Smiths’ Falls, Ont.; W. G. Nixon, Western Pittsburg: Henry Robiszek, Arthur Koppel 
Foundry Supply Co., East St. Louis, Tll.; W. Co., Philadelphia; E. C. Rauschenbery. Wheel- 
C. Norcross, American Car & Foundry Co.. ine Mold & Foundry Co., Wheeling. W. Va.; 
Terre Haute, Ind.; A. E. Norris, Library Tames Reid Jr., Holyoke Machine Co., Wor- 
Bureau, New York; H. J. G. Nostrand, Rath- cester. Mass.: L. S. Roberts, Bernstein Mfg. 
bone. Sard & Co., Albany, N. Y.: Geo. C. Co., Philadelphia: S. S. Reckefus. The Iron 
Newbury. Jay H. Newbury. Goshen, N. Y.: 4ge. Philadelphia: G. S. Richardson, U. S. 
T. H. Newbury. Newbury Mfe. Co., Monroe. Granhite Co.. Saginaw. Mich.: Tohn M. Rogan, 
N. Y.; Wm. Noll. Wm. Todd Co.. Younes- David E. Williams Co.. Philadelphia; F. M 


town. O.: Daniel Nast, Fairhanks Co., Phila- Ramsev Tr.. Davis Coal & Coke Co.. Phila- 
delphia; Tohn Neison, Ajax Metal Co., Phila- delnhia: W. BR. Robinson, The Penton Pub- 
delphia: H. H. Nichols, Phila. Rapid Transit lishine Co.. Pittsbure: W. G. Rich. Camden 
Co., Philadelphia. Coke Co.. Camden, N. J7.: A. C. Rosencranz. 

OLSEN, C. A., Johnson & Jennings Co., Vulean Plow Co.. Evansville, Tnd.: ad 
Cleveland; TL. W. Olson, Ohio Brass Co.. Ringer. Hawlev Down TDraft Furnace Co.. 
Mansfield, O.: Benjamin Ogden. Garwood New York: Martin T. Reilly. Franklin Trass 
Foundry & Machine Co., Garwood, N. T.; Foundry. Brooklyn. N. Y.: Rertram D _Robin- 
N. J. Osborne, Foundry Specialty Co.: Cin- con, Nash, Isham & Co.. New York: Geo. A. 
cinnati; John O’Doennell. Sam L. Moore Roy, Phoenix Tron Works. Hartford, Conn.: 


Corp., Elizabeth, N. J.: Harry Oldfield, WwW. B. Rurvan. Ohio Frass Co.. Mans- 
Goulds Mfg. Co., Seneca Falls, N. Y.: Chas. field, O.: Harry TT. Rirehart, Macnhail 
D. Orr, Abram Cox Stove Co., Philadelphia; Flask Coa., Philadelphia: Henrv A. Roff- 
Tos. H. O'Neill, Edw. Hines Co., Chicago; mann, Starley Doecett. New York: A. W. 
Chris. O’Connell. New Denarture Mfg. Co., Roach. Robhins & Mvers Ca.. Sorinefield. O.: 
Rristol. Conn.: John D. Ormrod. Donaldson H. 1D. Reed. Dotv Encine Co.. Goderich, Ont. ; 
Tron Co., Emaus. Pa.; J. P. O’Neil. Western A. R. Robb. Tosith Thompson & Co. Phila- 


Foundry Co.. Chicago; Alexander F. Outer- delnhia: Patrick Redineton. Silver Mfg. Co., 
hridge Tr., Wm. Sellers & Co.. Philadelphia: Salem. O.: David Reid. Westinehonse Co.. 
Tames V. Oliphant. Trenton Malleable Tron Hamilton. Can.: W. G. Rowell. W. G. Rowell 
Co., Trenton, N. T.; Richard C. Oliphant, Co Bridgenort. Corn.: C. C Reeves Tr.. 
Trenton Malleahle Iron Co.. Trenton. N. J.: D. D. Wood & Co.. Florence, N. T: E. Ron- 
Tames C. O'Connor, — Allis-Chalmers-Bullock ceray, Ph. Bonvillain & FE. Roncerav. Paris. 
Co. Cincinnati. France: H. C. Remmers, Kerr Trhine “o.. 

PATTON, John, North Wales Foundry Co., Wellsville. N. Y.: John Reese. Falls Rivet 
North Wales, Pa.: N. K. B. Patch. Lumen & Machine Co., Cuyahoga Falls, O.: W. H. 
Bearine Co., Torento, Ont.; F. Cooper Pull- Ridewav, Craig Rideway & Sons. Coatesville, 


man, B. Wesley Pullman, Philadelphia: W. S. Pa.: S. Russell Tr... Crocker-Wheeler Co.. 
Pattin. Pattin Bros. Co., Marietta. O.; John Philadelphia: J. S. Robeson. Roheson Process 
H. Ploehn, Bettendorf Metal Wheel Co., Co., Camden. N. T.; R. H. Rin. Cortland 
Davenport, Ia.; Jas. T. Payne, Hilles & Corundum Wheel Co.. Cortland, N. Y.: Geo. 
Jones Co., Wilmington, Del.; G. E. Pickup, S. Rominger. Girard Iron Works. Philadelphia: 
Wehrle Co., Newark, O.; J. T. Potter, Kel- R. T. Randall, The Randall Tramrail o., 
ley Molding Machine Co., Davenport, Ia.; Philadelphia; D. S. Robeson, Robeson Pro- 
J. K. H. Pope, McClary Mfg. Co., London, cess Co., Camden, N. J.; H. P. Roper, A. 
Can.; M. W. Peters, Madison Foundry Co., Buch’s Sons Co., Elizabethtown, Pa.; Edro 
Cleveland; Adam Pugh, I. A. Shepherd Co., Richardson, Edro Richardson Brass Co., Balti- 
Philadelphia; Stephen C. Potts, Penna. R. R. more, Md.; Joe Roth Jr., Green Bay Iron 
Co., Altoona, Pa.; A. E. Pipher, Standard & Brass Foundry, Green Bay, Wis.; Joseph 

Ideal Co., Port Hope, Ont.; John A. Penton, F. Rothe, Green Bay Iron & Brass Foun- 
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dry, Green Bay, Wis.; W. G. Reid, Dodge 
Mfg. Co., Toronto, Ont.; B.*° Remmers, Kerr 
Turbine Co., Wellsville, H.. ¥; 

SIMONS, J. F., Simons & Co., Philadel- 
phia; Fred Stahl, ’Girard Iron Works, Phila- 
delphia; F. L. Sivyer, Northwestern Malleable 
Iron Co., Milwaukee; Geo. A. Smeltzer, Read- 
ing, Pa.; H. Scheid, Oe * Machine Co., 
North Wales, Pa.; H. Swayne, Rogers, 
Brown & Co., Pulindoiphies H. M. Stanford, 
Manufacturers’ Club, Philadelphia; M. A. 
Schoales, Thos. Devlin Mfg. Co., Philadelphia; 
Chas. H. Smith, Powhattan Brass & Iron 
Works, Charlestown, W. Va.; Geo. W. Smith, 
McNab & Harlin Mfg. Co., Paterson, N. 

F. W. Stickle, Capitol Foundry Co., Hartford, 
Conn.; Alexander Sloan, Pittston ‘Stove Co., 
Pittston, Pa.; Robert W. Sloan, Pittston Stove 
Co., Pittston, Pa.; Wm. Sharp, Pittston Stove 
Co., Pittston, Pa.; J. S. Storie, Oshawa Steam 
& Gas Fittings Co., Oshawa, Can.; A. G. 
Storie, Ontario Malleable Iron Co., Oshawa, 
Can.; B. W. Spence, Bradley & Hobard Mfg. 
Co., Meriden, Conn.; Russel E. Sard, Rath- 
bone, Sard & Co., Albany, N. Y.; Henry B. 
Sargent, Sargent Co., New Haven, Conn.; 

A Shaw, Sargent & Co., New Hayen, 
Conn.; Howard R. Sheppard, Isaac A. Shep- 
pard & Co., Philadelphia; S. D. Sleeth, West- 
inghouse Air Brake Co., Wilmerding, Pa.; 
W. S. Sutherland, J. L. Mott Co., Trenton, 
N. J.; T. S. Smith, Hitchings & Co., Eliza- 
beth, N. J.; John R. Saylor, Pottstown Ma- 
chine Co., Pottstown, Pa.; W. C. Stimpson, 
Pratt Institute, Brooklyn, N. *Y.; W. L. 
Skully, Smith & Anthony Co., Boston; W. 
J. Shennan, Bethlehem Steel Co., Bethlehem, 
Pa.; Frank Samuel, Philadelphia; H. A. L. 
Springer, Thomas, Roberts, Stevenson Co., 
Philadelphia; Albert Serberlich, Philadelphia 
Stove & [Iron Foundry Co., Philadelphia; 
James B. Strain, Robt. Wetherill & Co., 
Chester, Pa.; Lane Scofield, Tabor Mfg. Co., 
Philadelphia; W. J. Spencer, Nelson Valve 
Co., Wyndmoor, Pa.; W., J. Savournin, Pil- 
ling & Crane, Philadelphia; Edward Sparr, 
Enterprise Mfg. Co., Philadelphia; L. H. 
Swayne, L. S. & M. S. Ry. Co., Elkhart, 
Ind.; P. C. Smith, Ingersoll-Rand Co., Phil- 
lipsburg, N. J.; C. J. Sauter, Rebman Iron 
Foundry, Philadelphia; A Schroeder, Schaum 
& Uhlinger, Philadelphia; F. E. Scoville, C. 
E. Mills Oil Co., Syracuse, N. Y.; Eliot A. 
Shaw, Walker & Pratt Mfg. Co., Watertown, 
Mass.; Bartlett M. Shaw, Walker & Pratt 
Mfg. Co., Watertown, Mass.; W. O. Shaw, 
Thos. Devlin Mfg. Co., Philadelphia; Wil- 
liam Surdam, Frost & Wood, Smith Falls, 
Ont.; J. Willett Smith, Southern Machinery 
Co., Atlanta; Ga.; 4 . Schwenck, Wm. 
Cramp & Sons, Philadelphia; William A. 
Smith, Atlas Brass Foundry, Brooklyn, N. Y.; 
Pert S. Stephenson, Penton Publishing Co., 
New York; Edward M. Stradley, Edward M. 
Stradley & Co., Philadelphia; G. Smerling, 
General Electric Co., Lynn, Mass.; Walter 
M. Saunders, A. Carpenter & Sons Foundry 
Co., Providence, R. I.: L. Silverter, J. Wes- 
ley Pullman, Philadelphia: C. R. Spare, Wm. 
Cramp & Sons Shin & Engine Building Cas 
Philadelphia; J. A. Thorn, Joliet Stove Works, 
Toliet. Ill.; R. H. Snider, Barwood & Snider, 
Philadelphia; Henry W. Stauffer, Harshey 
Machine & Foundry Co., Manheim, Pa.: 
J. L G. Sully, Raymond Mfg. Co.. Guelph, 
Ont.; Clarence E. Seitzinger. J. J. Black. 
Erie, Pa.; F. M. Staples, McFarland Foundry 
& Machine Co., Trenton, N. J.; F. G. Stew- 
art, B. F. Sturtevant Co., Hyde Park. Mass.; 
T. W. Shepard, Reading Stove Co., Reading, 
Pa.; William A. Smith, Atlas Brass Foundry, 
Brooklyn, N. Y.; Ernest Stutz, Goldschmidt 
Thermit Co., New York: M. A. Scholes, 
Thos. Devlin Mfg. Co., Philadelphia; W. A. 
Speakman, Speakman Supply & Pipe Co., Wil- 
mington, Del.; Christian Scheel, Globe Malle- 
able Iron Co., Syracuse, N. Y.; John Schmidt, 
C. Hitzeroth Co., Philadelphia; W. E. Swan- 
ga, American Saw Mill Machinery Co., 


Hackettstown, N. J.; Geo. Schow, The Fox 
Machine Co., Grand Rapids, Mich.; W. J. 
Somerset, E. Harrington & Son, Philadelphia; 
*. H. Schutz, H. Mueller Mfg. Co.,. Decatur, 
Til.; J. S. Seaman, Seaman, Sleeth Co., Pitts- 
burg, Pa.; J. S. Seaman Jr., Seaman, Sleeth 
Co., Pittsburg; G. E. Sharp, Ohio Foundry 
Co., Steubenville, O.; David Spence, L. F. 
Fales Foundry Co., Franklin, Mass.; D. E. 
Spielman, Penna. R. R. Co., Altoona, Pa.; 
Luther Shick, I. A. Shepherd Co., Philadel- 
phia; A. Shuman, J. L. Mott Co., Trenton, 
N. J.; T. W. Sheriffs, Sheriffs Mfe. Co., Mil- 
waukee; S. F. Smyth, Smyth, Swoboda & 
Co.. New York; J. D. Stoddard, Detroit Test- 
ing Laboratory, Detroit; Wm. Seidler, Jaracki 
Mfg. Co., Erie, Pa.; C. C. Swift, City Foun- 
dry Co., Cleveland; J. W. Seymour, Southern 
Machinery Co., New York; Gus Slusser, West- 
inghouse Foundry Co., Trafford City, Pa.; W. 
Cc. Sly, W. W. Sly Mfg. Co., Cleveland; 
Roger Sherron, E. Harrington & Sons, Phila- 
delphia; Lewis S. Sprinkle, Cahill Iron Works, 
Chattanooga, Tenn.; E. F. Sullivan, Standard 
Foundry Co., Hartford, Conn.; L. H. Swind, 
Becker-Brainard Milling Machine Co., Hyde 
Park, Mass.; Otto W. Schaum, Schaum & 
Uhlinger, Philadelphia; W. E. Smith, U. S. 
Navy Dept., Midvale Steel Co., Philadelphia; 
W. W. Sly, W. W. Sly Mfg. Co., Cleveland; 
Horace Y. Seidel, R. B. Seidel, Inc., Phila- 
delphia; Edwin Seedhouse, Falls Rivet & 
Machine Co., Cuyahoga Falls, O.; = 
Swarzenberg, American Metal Market, New 
York; J. S. Smith, J. D. Smith Foundry 
Supply Co., Cleveland; P. J. Sweeney, Rock- 
well Engineering Co., New York; Wm. F. 
Sauter, Williamson Bros. Co., Philadelphia; Jas. 
S. Stirling Hilles & Jones Co., Wilmington, 
Del.; Franklin C. Sheppard, I. A. Sheppard 
& Co., Philadelphia; J. H. Sheeler, Sheeler, 
Hemsher Co., Philadelphia; William O. Steele, 
Rateman Mfg. Co., Grenloch, N. J.; Geo. R. 
Sullivan, Rogers, Brown & Co., Philadelphia; 
W. L. Schroeder, Arthur Koppel Co., New 
York; H. H. Stone, Penna. R. R. Co., Al- 
toona, Pa.; J. E. Snyder, B. F. Sturtevant 
Co., Hyde Park, Mass.; F. Schwab, Gleason 
Works, Rochester, N. Y.; D. R. Steele, Mon- 
arch Engineering & Mfg. Co., Baltimore; A. 
Simonson, Philadelphia; F. C. Severin, Phila- 
delphia Pneumatic Tool Co., Philadelphia; 
Thomas G. Smith, Midvaie Steel Co., Philadel- 
phia; W. H. Smith, Cleveland; F. H. Stone- 
man, Wortman & Warden Mfg. Co., London, 
Ont.; J. R. Schurz, Camden Coke Co., Cam- 
den, N. J.; Chas. W. Summerfield, Merchants’ 
& Travelers’ Association, Philadelphia; H. Lin- 
ton Smith, Wm. Sellers, Philadelphia: P. J. 
a Aluminum & Bronze Co., Syracuse, 
W. Stratton, Richmond, Ind.; 
P. i ” Schaberg, Wm. R. Martin, Lancaster, 
Pa.; W. W. Shafer, Hermance Machine Co., 
Williamsport, Pa.; Henry Spilker, Sterrit & 
Thomas, Pittsburg; E. W. Sprague, Lehigh 
Foundry Co., Allentown, Pa.; Robert Savill, 
Thomas Savill & Sons, Philadelphia. 
TAYLOR, Wm. E., Taylor & Co., Brooklyn, 
N. Y.; Joseph A. Taylor, New Lebanon Iron 
Foundry, Port Chester, N. Y.; G. S. Tru- 
bell, Empire Mfg. Co., London, Ont.; Edgar 
A Tooley, Mitchell Co., Cape May. N. J.; 
R. E. Turnbull, Chicago: Chas. Thomann, 
Crosby Steam Gauge & Valve Co., Boston; 
G. Trull, Ontario Malleable Iron Co., Oshawa, 
Can.: Geo. E. Tyson, Reading Hardware Co., 
Reading, Pa.; F. D. Taggart, United Engi- 
neering & Foundry Co., Youngstown, O.; 
M. Taylor, Lirary Bureau, New York; W. B. 
Traylor, Davev Bros., Goldsboro, N. C.; W. 
D. Trabue, Phillips & Buttorff Mfg. Co., 
Nashville, Tenn.; G. H. Thornton, Caron- 
delet Foundry Co., St. Louis; Chas. L. Tay- 
lor, Phoeriix Iron Works Co., Hartford, Conn.; 
H. A. Tinkham, White, Warner Co., Taunton, 
Mass.; A. A. Tanner, Waterbury Foundry 
Co., Waterbury, Conn.; D. J. Thomas, Sterrit 
Thomas Foundry Co., Pittsburg; Harris Ta- 
bor, Tabor Mfg. Co., Philadelphia; H. B. 
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Philadelphia; John 
Yale & Towne Mfg. Co., 
Clarence Tolan Jr., 


L. B. Whitney, Monarch Emery & Corundum 


Matthew Addy & Sam’l L. Moore Corp., Elizabeth, N. J.; Mark 
1 Pittsburg Brass Mfg. 
Bridgeport Brass 
David J. Thomas, i 


Bloomfield, N. J.; 
The S. Obermayer Co., Ci 


Whitehead Bros. 
Bethlehem Foundry & 


New York; E. M. Wightman, 


, Raymond Mfg. Co., Stanley Doggett, New York: F. H. 


Stoever Foundry & Mfg. Co., 


Y. Y.; James F. Webb, L. S. & M 
Robert C. Tolmie, 


W. B. Wolfendale, 


, Abendroth & Root Mfg. Co., - 
Y.; Geo. Webb, E. R. Allen Foun- 
i ; P. M. Wooden, 


C. L. Tittle Foundry, 
. J. W. Paxson Co., 
B. Abendroth Bros., 5 


T. Shriver & Co., 
se hiladciphia; Josiah Thompson, J. 


Edw. C. Thompson, 
J. Thompson & Co., i 


Thomas D. West, 


F. Whitehead. Standard Sanitary. Mfg. Co., 
Hamilton Facing Mill ‘f ; ;: 


der, Clum & Atkinson, Rochester, 
J. Thompson Co., 
i Engineering Co., 


Robert Taylor & Son, Woodburn, tO Mfg. 


Pittsburg; M. W. 
G. M. Thrasher Jr., i 


Western Tube | 


S. Cheney & Son, 


, Lehigh Foundry Co., New York; Arthur 


; “Sa Foundry Co., Walker & Pratt Mfg. Co., 


Plumbing & Heating Co., 
J. S. Van Cleve, Erie Foundry Co., Erie, 
James E. Vanderhoef, i 


western Malleable Iron Co., 

Warner, J. W. Paxson Co., 

; George H. Wadsworth, Falls Rivet & Machine 

Yale & Towne Mfg. Co., O.; Geo. H. Wadsworth 
J. Wood & Stevens 

; Henry Walker, Buckeye Foundry 


Springfield, “Mass. ; Walter Wood, R. 
Killing Molding Machine Co., 
J. Connellsville Mfg. & Mine 
Newark, N. J.; eed 
Stamping Co., Sayre, Pa.; Uv. & Graphite Co., 
W. Fred baa N. Y. Air Brake Co., 


Enterprise Mfg. Co., ; J. T. Whitehouse, 
_ Ss 


Wood, Penna. R. R. Co., 
Walworth Mfg. Co., 


it; C. A. West, Mitchell-Parks Mfg. {international Heater Co., | 
b = 4 Core Oven Co., 
New York; A. T. Whiting, Whiting Foundry Soringheld, a 
A ; Barrow-in-Furness, 


Barbour-Stockwell Foundry & Machine 


Arthur W. White, 


Mfg. Co., Cleveland; Henry W. Yost, Thomas 


: Canadian Locomotive 
Thomas Iron Co., Philadelphia; 
Thomas Iron Co., 
son, S. H. Barnum, N 


Dominion Foundry Supply Co., Car & Foundry Co., 


Union Foundry & 


Ww. J. 
ner, Manning, ‘Maxwell & adeni, Philadelphia ; 
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TRANSACTIONS AMERICAN FOUNDRYMEN’S AS. OCLATIO 


CURRENT FOUNDRY TOPICS 
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NEW YORK, 


BY THE SECRETARY 


The Production of Molders. 


A very difficult subject to deal with, 
as there are so many sides to it. It 
is pretty generally agreed upon that 
we must devise ways and means to 
turn out a greatly increased supply of 
molders for the future, and do that 
quickly. But just how to go about this. 
In a few thousand shops there are made 
annually one or two molders apiece: 
In a few hundred shops perhaps ten 


or so apiece. Many of the recruits never 


advance beyond the stage of “handy- 


men,” and either remain where they 
are as good harmless citizens, valuable 
to the foundry in which they were 
taised; or else travel about and give 
their subsequent employers “experienc- 
es.” The others, who really have some- 
thing in them, get or ought to get the 
“Wanderlust” and go out to see the 
foundry world, work in the best shops 
they can find, and gradually perfect 
themselves in the gentle art of molding. 
These men become highly prized ac- 
quisitions; but the winnowing of the 
chaff, or shall we say the survival of 
the fittest, leaves but a few hundred 
valuable, of the thousands who were 
originally graduated into industrial life. 

A few of our larger establishments 
have recognized this situation, and go 
about the training of young men into 
As the meth- 
ods thus employed work themselves 


molders systematically. 


out, we will learn their educational 
value, as well as see in what ways im- 
provement is possible. Foundry Trade 
Schools and other courses of instruc- 
tion will add their quota, and so it 
will be seen that at last a small begin- 


ning has been made to grapple with a 
burning question. 


As said above, there are so many 
sides to the matter. The large shop 
which trains men, likes to keep them 
at jobs which will give the quickest 
cash returns, Hence good men will go. 
The small shops cannot afford high 
wages for the average young molder. 
Hence they lose him also. Where then 
is the incentive to act as a philanthrop- 
ist, and train young men for the bene- 
fit of others who do not lend a helping 
hand. Hence should foundrymen pro- 
tect themselves with agreements carry- 
ing low wages and a high bonus at 
the end of the stipulated term? Again, 
have most foundries the variety of work 
an apprentice should have to properly 
Or have they the 
foreman or instructor who will give his 


acquire his art? 


time and experience to a good cause? 
How many molders, or foremen at that, 
are there today, who will give a boy 
more than a bare chance to learn his 
trade? But why multiply the points. 
The millenium is still far off. 


American men who have pondered 
deeply over these things, and who have 
seen much of life, are beginning to 
realize that much of the labor involved 
in training apprentices in the foundry 
in order to furnish a stock of future 
molders, should be borne by the com- 
mon school, yes even the home. 
The average American boy is a born 
mechanic, but he seldom has his natural 
gifts in that direction properly develop- 
ed. The writer once served on his 
local school board, and took pains to 
familiarize himself with the practical 
value to the community of the three 
R’s as taught in the little school-houses 
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at the cross-roads in the farming dis- 
He helped to in- 
augurate a Kindergarten in one school 


tricts of his State. 


a mile and a half from his home, and 
at that time sent his two little boys 
there daily. These two American boys 
had had the run of the tool shed, nail 
box, etc, ever since they were big 
enough to walk, and if a wood-chisel 
was afterwards found badly nicked, or 
a good piece of board filled with nails, 
it was charged to profit and loss in the 
development of their inventive and me- 
chanical faculties. It was interesting 
to note the mental progress of these 
boys after they had attended the Kin- 
dergarten a while. The nails were now 
driven into boards into geometric fig- 
ures, and after their hides (the boys’) 
had been warmed sufficiently on occa- 
sion, the good boards were left alone 
and scrap substituted. But now ap- 
peared fearfully and wonderfully con- 
structed bridges over little brooks, the 
joints of pin construction, and they 
could stand a load. This shows that the 
mechanical turn to a boy’s mind can 
nicely be brought out by proper in- 
struction, even in play, and today these 
two shavers, respectively eight and ten 
years old, help their father in his ex- 
perimental foundry in the cellar, keep- 
ing the bot-sticks primed, skimming the 
ladles, watching the power, and they 
do not get rattled when some metal 
slops over on a wet concrete floor. 
Our American boy wants as much of 
this as he can get without interfering 
So that 


when it comes to the parting of the 


with the necessary studies. 


ways, the parent, teacher, and indeed 
he himself, may know pretty well what 
he is best fit for, and thus some of his 
best years are saved, getting into his 
life work quicker, and better. 

Germany and France, more especially 


of European countries, have long ago 


mastered this phase of the educationa} 
problem. Perhaps our strenuous life, 
not shared in Europe to a very great 
extent, has prevented us from recog- 
nizing this as much as we ought. Our 
good friend Andrew Carnegie rightly 
said that only the progressive individ- 
ual of a family emigrated to this coun- 
try. The others stayed at home. Yet 
these stay-at-homes, properly trained, 
turn out most excellent work. And in- 
deed what profits it to turn out a hun- 
dred molds here, forty of which are 
not perfect, when sixty perfect ones 
are made in the same time by men 
who know how over there. Now why 
cannot we be thorough and also fast. 
The way lies ahead of us, and we 
might as well face the music. The 
average American casting, though of 
good quality would not be accepted 
readily in Germany simply on account 
of its surface blemishes. If we could 
ship castings as such in competition 
into the interior of Europe we would 
soon learn this. You will seldom find 
American engineers in the drafting 
rooms detailing the great sky-scrapers 
or bridges. The painstaking German 
or Scandinavian is eagerly sought to do 
what the American is too impatient for. 

It would be idle to moralize, without 
indicating some possible solution for 
the problem of our future molders. 
First of all it is necessary to educate 
our public school teachers up to a 
thorough comprehension of the fact 
that boys who are not to go to College 
should have some kind of an industrial 
education given them, the first step to- 
ward which is the already partially in- 
troduced system of manual training. 
Teachers, as well as parents must be 
brought to realize that only by united 
effort and advancement in industrial 
lines will our material welfare be re- 


tained and extended. Teachers of 
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drawing and manual training should 
discard their present exalted tendencies, 
and come a little away from idealism 
and estheticism, in order that their 
work may serve some industrial pur- 
suit. 

Item one, therefore, prepare the 
teachers of the country in this direc- 
tion, if benefit is to follow. Item two. 
Encourage legislation tending to create 
or take over existing industrial school, 
as has been done by Wisconsin and 
Massachusetts. 

We respectfully urge this upon the 


newly formed National Society for the 


Advancement of Industrial Education, 
as their proper field of activity. We 
foundrymen, brick-makers, plumbers, 
etc., will be glad to follow up such 
public school training and can do so 
much more easily and effectively, and 
therefore will turn out more useful citi- 
zens. 

The recent German Commission, vis- 
iting America to study our school sys- 
tem, has made many recommendations 
taken from our practice, but a little 
sting was left at the end of the honey- 
bee report, when it is said “But for the 
want of trade high-schools, the Ameri- 
can public school system might be called 
perfect.” This gives the case in a nut 
shell. 


Our German Friends. 

The German Foundrymen’s Asso- 
ciation publish their Transactions in the 
form of Monthly Bulletins which con- 
tain important articles bearing on the 
industrial problems and conditions of 
the Empire as well as on the foreign 
markets. We are pleased to read a very 
kind notice of our recent Convention 
as well as an expression of the friendly 
relations existing between the two Na- 
tional bodies. Foundrymen are broth- 
ers-in-trouble the world over, and the 


experience and cooperation of our 
American foundrymen is freely offered 
our European brethren at all times. 
Whether in England, Germany, or 
France, nothing but the most cordial 
friendship and spirit exists between us, 
for all are learning and contributing to 
the industrial welfare of the world. 

The above has not been written to 
emphasize the friendly relation of our 
foundrymen internationally, for there 
is quite a different feeling growing up 
here when it comes to other German 
industrial and political bodies. Only re- 
cently a very prominent German publi- 
cation contained a series of articles the 
author of which quietly gives extracts of 
an American book, and tells the readers 
that with this it will not be necessary to 
purchase it. Incidentally facts are 
twisted, and remonstrance from here 
remains unanswered. Talk about pir- 
ates. 

Now to be a little plainer. For more 
than thirty years we have let a steady 
stream of German Engineers visit our 
industrial establishments, coming with 
note book, foot rule, and sometimes a 
brazen assurance. They have carried 
away tons of blue prints generously 
given them, and when our American 
manufacturers go abroad, occasionally 
a Board of Directors’ meeting has to 
be called before admission is officially— 
refused. This office has had sent to 
it European visitors by the score with 
the strongest letters from the other 
side. While always trying to oblige th: 
gentlemen, it has now come to the 
point that unless a promise is given 
to reciprocate, credentials from this of- 
fice to American Foundries are refused. 

Strange, is it not, that it is a com- 
monly accepted fact in America that 
it is impossible, or nearly so, to obtain 
a German patent on any invention of 
special merit. And yet one should not 
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look for Japanese methods in Germany. 

We turn again to our German found- 
ry friends and gladly state that no such 
tendencies have ever cropped up in our 
long experience here and in their coun- 


try. 


The Heated Mixture for the 
Foundry. 

One of the radical differences be- 
tween European and American Cupola 
practice is the general use of the fore- 
The Euro- 
pean founder prefers to set his tuyeres 


hearth on the other side. 


low down, leave a large opening for 
the flow of iron into the forehearth, 


which is partially heated by the blast , 


from the cupola. The stream of metal 
therefore, once begun, does not cease 
until the wind is off, or the heat ended. 
The forehearth, which is practically a 
stationary bull-ladle, is tapped in place 
of the cupola itself. The result is a 
good mixture, as sufficient iron is al- 
ways kept in the basin, but the metal 
must suffer slightly in regard to tem- 
perature. 

The attention of our American 
foundrymen has of late been directed 
to the question of heated mixers for 
the foundry. The papers of Mr. J. B. 
Nau have given considerable informa- 
tion in this line, and being of a tilting 
type and heated very highly, these mix- 
ers are ideal for the foundries where 
the tonnage is large enough to warrant 
the expense. 

The thought naturally comes to one 
as to how this excellent method could 
be made available for the smaller 
foundry, which has all the difficulties 
of the large foundry regarding lack of 
fluidity in the iron, and a few more 
besides. There is but one place where 
melting is done in the cupola, and that 
is in the melting zone above the tuyeres. 
Everywhere else it is colder, even 
in the bottom which is filled with in- 


candescent coke. Where iron as free 
from sulphur as possible is demanded; 
as for instance light castings to be 
machined, it is customary to tap quite 
frequently, in fact almost let the stream 
run continuously, with the obvious dis- 
advantage of improperly mixed iron. 
Were it possible to use a mixing basin, 
kept very hot, and which could be 
tilted without interfering with the 
cupola, it would fill a long felt want. 
So far trials have always been made 
with oil, but with little encouragement 
for the iron foundry. A proper ar- 
rangement to heat the mixer independ- 
ently, might help to solve the prob- 
lem and less attention would be re- 
quired in charging in the first place. 
Where, as in the very large found- 
ries, charging is now occasionally done 


automatically, this is a desideratum. 


We therefore commend the idea to 


our inventors, who if they could devise 
an apparatus filling the above require- 
ments would find a profitable field in 
American foundry practice. 


REVIEWS. 





Foundry Statistics. 


The Iron Age. June 13th, gives an 
able editorial in which the figures for 
the foundry industry are summarized 
and show up in a truly formidable ar- 
ray. It seems that our foundry in- 
dustry in its relation to the rest of 
the iron interests is a vastly more for- 
midable factor here than in Germany 
or England. In 1905 German iron 
foundries used 2,433,910 tons of pig 
iron, and produced 2,202,611 tons of 
castings. In 1906 the British consump- 
tion of iron in its foundries amounted 
to 1,116,192 tons. Making due allow- 
ance for scrap, the approximate output 
of our foundries is 6,500,000 tons for 
1906. The editorial concludes with the 
following: “It is only in keeping, there- 
fore, with the growing importance of 
the industry, that the movement for 
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the advance of foundry practice has 
assumed a new dignity. It is not too 
much to say that the educational work 
has been a large factor in results com- 
monly received as purely commercial.” 


Production of Zinc and Brass in 
the United States. 


The Metal Industry. July. Mr. An- 
drew M. Fairlie, Secretary of the Amer- 
ican Brass Founders’ Association, in an 
article on the production of zinc in 
the United States, gives among other 
data, a complete list of the companies 
producing zinc. He estimates the pro- 
duction of new brass for 1906 at 171,000 
short tons, as against 156,000 for 1905. 
Inasmuch as enormous tonnages of soft 
brass are melted each year, the figures 
really showing the extent of the brass 
industry should give the tonnage output 
of the brass foundries all told. Mr. Fair- 
lie states that an effort will be made to 
‘do this for 1907, and predicts that this 
will give the Brass Foundry its proper 
rank in the galaxy of American manu- 
factures. 


German Foundry Foremen’s Asso- 
ciation. 

The several local societies of foundry 
foremen existing in the East, West and 
middle Germany, as qell as the large 
number of foremen in Germany not 
heretofore affiliated with any society, 
have joined the North German Asso- 
ciation, and at the recent convention in 
Hanover, the name of the organization 
was changed to the “German Foundry 
Foremen’s Association. Thus our 
American Foremen’s Association now 
has a friendly rival in Europe. The 
chairman of the organization is Mr. H. 
Meier, Waldstrasse, 17, Hanover, Ger- 
many. 


An Ancient Brass Working Family 


The Ironmonger, Aug. toth. Next 
year Herr Emil Schleicher, of the 
firm Mattheu Louis Schleicher’s Sohn, 
of Stolberg, Rheinish-Prussia, will cele- 
brate the 333 anniversary of the estab- 
lishment of the firm. It was founded 
in 1575, by his lineal ancestors. The 
Schleichers lived in the Palatinate 
back in the 12th Century where they 


had already engaged in brass founding. 
Not only have all the male Schleichers 
of successive generations been brass 
founders, but they have been allied by 
marriage with all the principal brass 
manufacturing establishments of Dinant 
in Belgium. The firm has always 
worked in harmony with its employees 
and supported Building and Provident 
Societies within the works. On the 
occasion of the 330th anniversary, the 
head of the firm presented $250 each to 
two men, whose father, grandfather, 
and great-grandfather had successively 
worked for the firm for 150 years. Is 
it possible for us in America to even 
conceive of such Arcadian industrial 
happiness as this? 

The Training-of Foundry Appren- 

tices. 

The Foundry. Aug. describes the 
course of practical training which ap- 
prentices are put through at the works 
of the Ingersoll-Rand Co., at Phillips- 
burg, N. J. The plan was originally 
outlined by Mr. Philip C. Smith, and 
has been in operation practically un- 
changed for eleven years. The foundry 
is a very large one and one in which in- 
tricate molding and core work is exe- 
cuted. The young apprentice is first 
put into the core department and for a 
few weeks performs only the light duties, 
assisting the boy who has been there 
some three months. The latter, in turn, 
works with the boy who has had the 
advantage of six months’ training. In 
this way, under the eye of the foreman 
in charge, the first of the four years’ 
course is spent. His pay is now raised 
from one dollar to one dollar and 
twenty-five cents a day, and he goes 
three or four weeks with the melter, 
learning all the details of cupola prac- 
tice. This really means that every 
molder in the shop eventually can run 
the cupola if necessary. 

The training in the core room is 
very thorough, and when molding is 
taken up, he does not act as a helper, 
thus being left to ordinary labor, but 
molds at once. First simple work, and 
then more and more intricate jobs are 
made, as time passes. With the third 
year the daily wages of the boy go 
up to $1.75. During the third year, the 
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boy gets the work he is best fitted for, 
and in the fourth year he is classed as 
a regular molder and paid accordingly. 
Any boy who does not make good is 
dropped, after having been given a rea- 
sonable opportunity. No agreements 
are made with the boy or parents, and 
he is governed by the regular shop 
rules, 


Overhead Tramrails for the Foun- 
dry. 

The Foundry. Oct. “Few labor-sav- 
ing devices have been introduced into 
American Foundries in recent years that 
can compare with the overhead tram 
rail as a cost-reducing factor.” This 
opening sentence in an article by Mr. 
A. W. Moyer will be cheerfully sub- 
stantiated by every foundryman who 


has his knowldege at first hand. Being 
overhead it is out of the way, switches 


and turnouts allow the load to be 
brought to any part of the shop covered 
by this system. Loads up to 1,500 and 
2,000 Ibs. can be easily handled by one 
man. 

Beginning with the yard, a ton of 
metal may be carried directly to some 
section of a rail provided with a lift- 
ing device, to hoist it up to the charg- 
ing platform. To take off the melted 
iron as wanted from the cupola, a rail 
is looped around the front of the cu- 
pola, suitable branches allowing every 
floor to be served. The large quantity 
of iron carried allows the iron to re- 
main hotter than when transported in 
the small hand ladle. The molder is 
not tired out and time is saved all 
around. Consequently the cost of pro- 


duction is cut considerably. 

Castings when shaken out of the sand 
can be transported to the rolling room 
by overhead rail, and dumped directly 
into the barrels. Similarly thence to the 


grinding room. Then for galvanizing, if 
this is to be done. The core room can be 
served, and even sand taken from the 
sheds and brought to the foundry floors. 
It is simply a question of adapting the 
receptacle for the required purpose. 

It is very important to lay out the 
system so that no two carriages meet 
when in transit. This would be serious 
in the case of ladles of molten iron. 


The rail section should be of a kind 
not to allow dust to collect and inter- 
fere with smooth running. Switches 
should always be locked automatically, 
and open ends protected by stops. 

As an interesting summary of loads, 
we have the following: A man can 
trundle 300 lbs. in a barrow. On a 
wooden or cement floor, with a modern 
truck he can fetch 1,000 lbs. On a 
foundry floor 500 Ibs. Industrial rail- 
way, 1,009 lbs., and overhead tramrail, 
2,000 Ibs. All of which shows a good: 
chance for profits by this installation. 


Testing Iron for Castings. 


The Foundry. Oct. Prof. Bradley 
Stoughton, of Columbia University, con- 
tributes an exceptionally well written 
article on the above subject. First des- 
cribing the cupola itself, and discussing 
the crucible zone, tuyere zone, melting 
zone and stack, he goes into the reasons 
for good and bad melting, based on the 
charges placed in the cupola. He em- 
phasizes what every foundryman should 
know, that every cupola requires a 
study of its special conditions so that 
changes may be made until the best 
results are obtined from the melt. 
Among other things in this connection 
is the design of the cupola, the action 
of the melting zone, as seen on the 
lining after the drop, the way the air 
enters and whether you get great vol- 
ume with low pressure or vica versa. 
Prof. Stoughton next gives mixture cal- 
culation based upon the changes occur- 
ing during a melt. Finally Mr. R. S. 
McQuillan’s recent paper read before 
our Association is discussed, the table 
presented being peculiarly interesting 
in showing up the actual result of poor 
and good practice, all the details of 
cupola and melt being given for a 
number of shops, The article is well 
worth studying by our foundrymen, be- 
ing a very clear exposition of the art 
in simple language. We _ understand 
that it forms a chapter in a book soon 
to be issued. 


Wisconsin and the Trade Schocls 


Pittsburg Dispatch. Much attention 
is being directed to the recent act of 
the Wisconsin Legislature in taking 
over the Milwaukee School of Trades, 
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as part of the educational system of 
the State. As a consequence, requests 
for copies of the law under which this 
was done are very much in demand. 
Briefly stated, the law authorizes a tax 
of not over half a mill on the assessed 
valuation of a city, upon requisition of 
the School Board, this tax to be for 
trade school purposes only. The law 
further calls for the appointment of an 
Advisory Committee of five citizens, not 
members of the Board, but experienced 
in one or more of the ‘trades to be 
taught, this committee to have the same 
power as the regular Board. 

In view of the value derived from 
such Advisory Boards, as seen by the 
work accomplished by the Government 


Advisory Board on Fuel Tests, etc., the 
new departure of Wisconsin must re- 
dound to the benefit of the State. It 
is only through Trade Schools, based 
on Manual Training in the schools, that 
we can hope to retain our commercial 
supremacy, especially as against Ges- 
many. As Herr Ullmann, a prominent, 
School Councillor of Germany aptly, 
puts it: “Our boys cannot all become 
professional men. Many branches of 
commerce and industry are now so 
specialized, that trade schools are an 
absolute necessity. Unless we provide 
these, our common schools will turn out 
a lot of idlers and persons who have no 
future before them.” 





FROM COMMITTEE ON INDUSTRIAL EDUCATION, 


By Paul Krenzpointner, Altoona, Pa., Chairman. 


During the past ten years the interest 
of our industries in the training of 
young people for vocational life has 
been growing in proportion to the need 
for greater efficiency everywhere. Our 
industries especially are feeling the need 
of greater numbers of better trained 
men and the question of how to pro- 
cure an adequate supply and how to 
train them has become a serious one. 

The Foundrymen in particular have 
been foremost for -a number of years 
in trying to find a solution for this 
problem, with but limited success thus 
far. 

Here and there a way out of the 
difficulty has been sought at great cost 
by establishing apprentice schools in 
shops, under the supervision of some 
specially designated person, or, as is 
the case at Altoona, where the indus- 
trial department of the public High 
School was fully equipped at the ex- 
pense of the Pennsylvania Railroad 
Company with a smith shop, a wood 
working and machine shop, a foundry 
and a drawing room. 

However, only the wealthiest con- 
cerns can afford the luxury of a private 
school. The great mass of our indus- 
tries depend for whatever little train - 


ing apprentices and journeymen get, 
outside their shop work, upon evening 
schools, correspondence schools, and 
other, more or less, unsatisfactory 
means of instruction. The efforts made 
by the foundrymen to induce colleges 
to take up the training for the foundry 
do not meet the necessities of the case, 
in as much as a college course would 
train a few superintendents but leaves 
out of consideration the great and ur- 
gent need for trained foremen and 
workers, 

But all these tentative attempts made 
thus far, by whatever source, form or 
method, to provide some kind of training 
for apprentices and an adequate supply 
of skilled and efficient industrial work- 
ers, are handicapped by the total ab- 
sence in our educational system of a 
preparatory education which would 
serve as a basis upon which to build 
a satisfactory vocational education. 


An education is needed which would 
serve all the purposes of a preparatory 
training for industrial work for those 
who do not wish to go higher in their 
school studies, and yet be no hindrance, 
but, rather an advantage for those who 
wish to enter the high school or some 
other higher branches of learning. 
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All schools who now educate for in- 
dustrial life, be they private shop ap- 
prentice schools, manual training high 
schools, or similar schools, feel the lack 
of such preparation on the part of their 
pupils and as a consequence lose valuable 
time by being obliged to do primary 
work where the teaching should be ad- 
vanced, and to that extent impair the 
effectiveness of the special school. It 
is an economic and pedagogic waste 
to be obliged to teach in a finishing 
school what should have been taught 
in a preparatory school. 


What may be called a preparatory 
training for vocational life we have an 
exampie of in the eighth grade or 
grammar grade, course of the public 
schools of Munich, Germany, where the 
pupils receive thirteen hours industrial 
education per week. Four hours draw- 
ing, one hour working drawings, four 
hours shop work, two hours chemistry 
and two hours physics per week give 
an excellent foundation to build upon 
for vocational life of whatever kind. 

And because of the absence of any 
kind of preparatory training neither the 
foundrymen nor other industries will 
accomplish much of permanent value 
along lines of trade training unless the 
industries get into touch with the 
schools. The industries and _ the 
schools, by co-operation and studying 
each other’s needs and peculiarities gain 
mutual strength and advantages. At 
first sight it would seem that manual 
training, now being rapidly introduced 
into our schools everywhere, would 
serve as the desired preparation upon 
which to build a comprehensive national 
industrial education. 

However, as much good as manual 
training has done thus far and will do 
still more good in the future in counter- 
acting the narrowing tendencies of a 
purely intellectual school education, 
manual training is not looked upon by 
the professional pedagogue as anything 
else than an experiment to replace in 
the school room those beneficial educa- 
tional intellectual effects which were 
lost to our youth by the growth of our 
cities, by the displacement, by machin- 
ery and mechanical appliances of most 
of the various forms of manual activity 


and mental energy on the farm and in 
the household. These exerted an even 
more powerful educational influence 
than the little schooling the children re- 
ceived in those days. 


In the mind of the pedagogue there- 
fore, manual training simply serves as 
a supplementary function to broaden 
the intellectual effects of the literary 
studies of the schoolroom and shapes 
the methods of teaching manual train- 
ing according to the needs and conven- 
iences of the pedagogic necessities of 
the school room. Whatever benefits our 
industries may derive from it are 
mostly unintentional and _ incidental. 
Here and there we find a consciousness 
on the part of some teachers to have 
manual training also serve as the foun- 
dation for vocational life, but even so, 
without the earnest help of the indus- 
tries, these good intentions are opposed 
by difficulties not easily to be overcome 
by a few far seeing educators. 


Nor is it easy to devise a plan where- 
by the social as well as the pedagogic 
difficulties in the way of harmonious 
relations between the school and in- 
dustries can be overcome. If the foun- 
dries were the predominant industry of 
a city then they might do as Fitch- 
burg, Mass., is doing, experimentally, 
where the boys, wishing to go to work 
in the machine tool industries, are re- 
tained at school, learning the rudiments 
of the trade and at the same time con- 
tinuing their academic studies. Then, 
when applying for apprenticeships in 
one or the other of the concerns, they 
are given credit for whatever advance- 
ment they had made towards trade 
training. Thus the school becomes a 
real preparatory course instead of the 
boy rushing into the factory at fourteen 
years of age to earn a few dollars, for- 
get what little knowledge he had ac- 
quired and then in later years pain- 
fully and laboriously learn in evening 
schools, in an unsatisfactory way, what 
he ought to have learned when 14 and 
I5 years of age. 

Such a plan, however, can be carried 
out only under exceptional circum- 
stances. Foundries are not numerous 
enough in any one place to profit by a 
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similar plan. Trade schools are not 
looked upon favorably by the public, 
partly because of the expense connected 
with their establishment and partly be- 
cause it is assumed that trade educa- 
tion is a matter to be attended to by the 
industries involved. 

It is safe to say that, whatever trade 
schools may be established in the near 
future by municipalities and supported 
by public taxation, these will be for the 
building trades only. 

The educational efforts of the foundry 
industry, and all other industries for 
that matter, as a necessary act of self 
preservation, must therefore be directed, 
first to the creation of a strong senti- 
ment amongst the public at large for 
the necessity of industrial education. 
Second, to cause the universal intro- 
duction into our public and high schools 
of manual training and domestic sci- 
ence schools. Third, to see to it that 
this manual training be not confined 
to mere training in manual dexterity, 
as is mostly the case now in our manual 
training schools, but that manual train- 
ing be made more technical, more scien- 
tific in scope. Fourth, to bring pres- 
sure to bear upon the legislatures of the 
various states to pass laws favoring 
the establishment of industrial schools 
similar to the laws of Massachusetts 
and Wisconsin. Fifth, to endorse and 
support the resolution passed by the 
Department of Superintendents of the 
blational Educational Association at the 
meeting at Louisvillé in 1906 which 
reads as follows: “Resolved, That, since 
it is essential to the teaching of indus- 
trial subjects in the public schools that 
teachers shall first be trained for this 
work, we urge the state normal schools 
to give special attention to insiruction 
in elementary agriculture, manual train- 
ing and domestic science.” Sixth, to 
bend every energy to create favorable 
public opinion for raising the salaries 
of teachers sufficiently high, and to pro- 
vide funds for pensioning them, so as 
to attract the best talent to the school- 
room and to retain that talent -vhen 
once acquired. 

The underlying reasons for the carry- 
ing out these six point may be summed 
up briefly as follows: 

First. Favorable public opinion is 


essential for the creation and support 
of such measures which require the ex- 
penditure of public money. 

Second. No one industry, or group 
of industries, depending for their very 
existence upon the activity and prosper- 
ity upon all other industries, can ad- 
vance much, if any, faster educationally 
than all the other industries are advanc- 
ing. Hence, measures, tending to the 
educational advancement of a group of 
industries, if dependent upon some form 
of public education in whole or in part, 
must be made universal in their effects. 


Third. The increasing use of ma- 
chinery and mechanical appliances to 
lessen human toil is impossible without 
the careful study of the forces of nat- 
ure and the properties of the materials 
used in construction. Hence modern 
industrial education not only demands 
manual dexterity in handling tools and 
using materials, but knowledge of the 
primary principles of mechanics and of 
science and the technical knowledge 
how to apply these principles eco- 
nomically. Thus manual training in our 
public schools, in order not only to 
meet the ever increasing demands for 
greater individual efficiency in vocation- 
al life but also to meet the complex 
demands of citizenship and civiliza- 
tion, should be broadened and deepened 
by the study of the nature of raw ma- 
terials used, details of processes of pro- 
duction and manufacture, questions of 
transportation, commerce, export, im- 
port, adulterations, competition with 
foreign countries, etc. The commercial 
policy of a country, the problems of 
transportation, the effect of our scien- 
tific and technical knowledge upon the 
economic and social government, the 
social questions of state, municipal 
and national government, the _ in- 
terdependence of all professional, 
commercial, and industrial occupations 
of their own weal and woe from the 
weal and woe of all others, the influ- 
ences of corporctions, associations and 
labor unions upon social and _ political 
relations are all questions affecting 
alike the citizen and the industrial 
worker. 


Fourth... To this end legislation 
should foster and encourage public 
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opinion in the establishment of indus- 
trial schools not only in industrial cities 
but rural communities. 


Fifth. The resolution by the Depart- 
ment of Superintendents of the National 
Educational Association goes to the 
root of the matter of industrial educa- 
tion in as much as the better class of 
teachers of the future must come from 
our normal schools and colleges and 
without well trained teachers there can 
be no efficient education of any kind. 


Sixth. The social position and salar- 
ies of teachers has not been and is not 
now, with the exception of few locali- 
ties, sufficient to hold our best teachers 
in the public schools. Hence there is 
a constant change, about twenty-five 
per cent of the teachers leaving the 
schoolroom annually to get married or 
finding more remunerative employment, 
leaving the old and experienced ones 
mostly to meet the demand for increas- 
ingly efficient work in our schools. 


As the Massachusetts Industrial 
Commission rightly says in its report, 
“Industrial and technical education 
cannot be considered apart from the 
general system of education out of 
which it must grow, and of which, if it 
is to be successful, it must form an 
integral part.” 

That this is being recognized is shown 
by the action of the Society for the 
Promotion of Engineering Education 
at its recent annual meeting when it 
was decided to invite the mining, me- 
chanical, civil and electrical engineers 
for co-operative action to introduce the 
teaching of elementary technical sub- 


jects in our schools. 


With a good working foundation laid 
in our schools, the special training 
needed for the foundry, or any other 
industry, is, considering the native in- 
telligence of our youth, a comparatively 
easy matter. The difficulties, however, 
to be overcome in adjusting our edu- 
cational system along such new lines 
of work are quite formidable and not 
easy to be overcome. 


The historic development and organi- 
zation of our educational system is 
not well adapted to have industrial edu- 
cation ingrafted upon it, the tradition 
of the schoolroom is unfriendly to- 
wards it since industrial education is 
considered lacking in cultural value 
our normal schools have thus far paid 
little or no attention to economic and 
industrial education in training of teach- 
ers. Industrial education, to be perman- 
ently valuable, is expensive, hence an 
ever welcome bone of contention for 
the politician and demagogue, and the 
poor pay and insecure position of teach- 
ers is an obstacle to secure and hold 
the best teaching talent. 

This is the situation the foundrymen 
and all other industries and business 
interests of our country have to meet 
and with hearty co-operation and con- 
fidence of the members of the American 
Foundrymen’s Association and _ allied 
interests your committee on Industrial 
education will try to promote the edu- 
cational requirements of the foundry and 
to show that technical education and in- 
dustrial training is not only a valuable 
investment by the taxpayer but has cul- 
tural value of a high order. 
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VANADIUM IN CAST IRON 


By Dr. RICHARD MOLDENKE, Watchung, N. J. 


For a number of years admirable reports on Alloys Research have 
come from Europe, and among them one would occasionally see mention of 
Vanadium and its remarkable effeét on steel. The praétical steel-maker, 
however, knowing the high price of this rare metal could only regret that Va- 
nadium had no commercial application. 

Since the discovery recently of enormous deposits of Vanadium, more 
particularly those in Colorado, matters have assumed a different shape. Prof. 
Hildebrand, of the U, S. Geological Survey, first located a deposit of Vanadi- 
ferous sandstone in that State, and this is now being worked extensively, and 
the ferro-alloy made right in this country. The supply of Vanadium is praét- 
cally unlimited. 

The properties of Vanadium Steel are as follows:—The elastic limit is 
increased without an impairment of the ductility of the steel. That is, an 
exceedingly strong steel is obtained with its softness still remaining. Coupled 
with these most valuable properties is another, and that is the extreme resis- 
tance to deterioration when the metal is subje¢éted to severe and continued 
strains in service. It is non-fatiguing, and therefore an ideal rail road and 
rolling mill metal. 

It is but natural that attention should be drawn to this new candidate 
for metallurgic favor for foundry use. The very first casting which might be 
benefited is the car wheel. Next the various kinds of rolls; then alkali pots, 
pump parts, etc. Anywhere, where strains are heavy and oft repeated, either 
dire& tension and compression alternately, shock, or great variations in tem- 
perature. 


In order to learn something of the effects of Vanadium on Cast Iron, a 
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series of tests was conducted, using melted scrapped car wheels for white iron, 
and a good machinery pig iron for a variety of gray iron. A ferro-vanadium 
carrying high carbon was selected because it melted at a lower temperature, 
and would also be cheaper for the foundryman. Varying proportions were 
added to the ladle full of molten metal, first in lump form, and as this did not 
give satisfaction with the small quantities of iron used at a time, the alloy was 
powdered before using. 

Inasmuch as Vanadium, besides being a great strengthner, is also'a 
powerful deoxidizing agent, and the increase in strength obtained by its use 
might be attributed to the purification of the iron only; a further series of tests 
was included in which the ladle was first treated with 80 per cent. ferroman- 


ganese in sufficient quantity to add o.5 of manganese, and then the ferro- 








Fic. 1—MoLps 





vanadium. In order to obtain some light on the deoxidizing power of vanad- 
ium, a set of tests was also made with burnt metal, the results of which are 
given in the tables below 

The test bars were of the regulation kind, as prescribed by the 


American Society for testing Materials, namely 1%” round, cast on end, and 
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in dried molds, At first the molds were rammed up in the usual way in snap- 
flasks, and the shells arranged to allow setting up and pouring the molds on 
end. The slightly varying diameters of the bars resulting, however, brought 
about a better method. Fairly heavy perforated metal sheets were cut to size 
and riveted up as shown in the illustration. A bottom provided in similar 
manner. A little sand rammed in the bottom, the pattern placed, rammed up, 
and withdrawn by a spiral upward movement. The molds were then baked 


and afterwards poured. Striking the mold would drop the sand and test bar 





Fic. 2—CupoLa 


out, and another mold could then be made. Some forty of these perforated 
flasks were rammed up and dried for every run,and things went very smoothly. 

The cupola was a small one, specially made for the tests, 22 inches in- 
side the lining, and built into a corner tower of the writer's Castle. The tuy- 
eres were pretty close to the bottom, as but little iron was to be held ata time. 

A Sturtevan Fan supplied the air, power being obtained from a small 
gasoline engine. The cupola was but three feet high above the spout, and was 


charged without difficulty. When the asbestos charging door was lowered, 








TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 188 


the draft was very strong, as the flue in the tower went to the battlement 
forming the roof of the Castle, some thirty feet high at that point. This flue 
was three feet in diameter, in the tower of solid concrete, and thus made an 
excellent cupola stack. The coke bed was brought to red heat quickly, and 
the iron came out very hot, especially as a high coke ratio is necessary with 
a small cupola. 

The accompanying illustration shows the cupola corner of the little 
foundry. 

The test bars, dumped when cold, were only brushed and then broken 


transversely on a 5,000 lb. Riehle testing machine as shown in Fig. 3. 











Fic. 3—TESTING MACHINE 


The test bars were carefully calipered, results of tests tabulated, and 
the Modulus of Rupture calculated out. As there were quite a lot of tests, 


and many of the bars varied slightly in diameter from the standard, making it 
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difficult to compare effects by glancing over the tables, the breaking weights 
were all recalculated from the Modulus of Rupture back to the standard 14% 
inches diameter test bar. This while not correét in its strictest sense, for cast 
iron is not homogeneous and does not follow the rules applicable to steel; is 
nevertheless perfectly reliable for a very fair comparison in showing the gen- 


eral effects of the alloy addition. 


as ae 
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TABLE I 


BURNT IRON. GRAY. (Burnt grate bars, stove iron etc. ) 
No Vanadium added. 


Modulus of Rupture 


No. Broke at Detlection lbs. per sq. inch. Analysis of No. 2 
I 1,500 lbs. .105" 29,410 Silicon - 2.13 
2 1,380 .100 27,080 Sulphur - .094 
3 1,060 -070 20,720 Phosphorous - .638 
4 1,020 . 100 19,020 Manganese -  .35 
5 1,600 +085 31,290 

Average 1,310 -090 25,500 


0.05 per cent. Vanadium added (lump). 





, by Analysis of No. 7 
6 2,430 lbs. . 100 47,550 Si - - 2.03 
7 2,200 - 100 43,030 S : - 095 
8 2,020 - 100 39,570 Mn - - .37 
Average 2,220 - 100 43,380 
BURNT IRON. WHITE. 
No Vanadium added. 
Modulus of Rupture Analysis of No. 11 
No. Broke at Detiection Ibs. per sq, inch Si - = 41 
9 1,400 lbs. 045” 27,480 S z 4 146 
10 1,480 .050 28,870 P... = - .423 
Il 1,440 :O50 | _ 28,1 170 Mn - - 43 
Average 1,440 050 238, 170 
0.50 Mn. and 0.05 Vanadium (lump) added. 
12 1,740 lbs, -060” 34,080 Analysis of No. 16_ 
13 1,650 -050 32,300 Mn - - oO. 65 
14 1,940 -050 38,070 
15 1,940 -O50 38,070 
16 1,910 .060 37,380 
17 1,680 -050 32,840 
18 1,880 .050 36,830 
19 2,140 -060 41,780 
20 1,940 -055 37,930 
21 1,780 .065 34,770 
22 2,370 .050 42,470 
23 2,160 .060 42,190 
Average 1,910 -055 37,400 
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MACHINERY IRON. GRAY. Melted Pig Iron—no scrap. 
g I 
No Vanadium added. 
Modulus of Rupture 
No. Broke at Detlection lbs. per sq. ineh Ani ilysis of No, 24 
24 1,980 lbs. .095”" 38,670 Si : 2.72 
25 2,210 . 100 43,220 S - - 065 
i 26 2,230 .080 43.550 , - .668 
27 1,660 .120 32,440 Mn - - 54 
28 1,820 . 140 35: 540 
= Average 1,980 105 38,680 
0.05 Vanadium (lump) added. 
29 1,970 lbs. £30” 38.450 
39° 2,360 .L10 49,150 
31 1,580 -LT5 36.850 
32 1,960 -OgO 35.330 
33 2,160 -090 42,240 
Average 2,070 -T05 40,410 
0.10 Vanadium (lump) added. 
34 2,180 lbs. .120 42,550 
35 2,150 IIS 42,050 
36 1,730 * 105 33,930 
37 1,930 110 37,820 
38 1,830 Ets 35,510 
39 1,990 -{20 38,950 
40 1,670 135 32,640 
4! 2,420 - 140 45,356 
2 I,g00 -125 37,100 
43 2,550 . 100 42.470 
44 2,570 ‘ 30 50, 250 
45 2,280 -120 44.670 
46 2,850 .I110 55,640 
47 1,960 .105 38,250 
48 2,050 -105 40,180 
49 2,520 .105 49,290 
50 2,600 .T00 50,850 
51 2,280 -100 44,670 
52 2,250 -IT5 43.980 
Average 2,200 -ITS 42,600 
0.15 Vanadium (lump) added. 
os 2,800 Ibs. -140” 54,800 
54 2,940 -IT5 57,410 
55 2,680 125 52,330 
56 2,560 .140 50,070 
Average 2,740 .130 53.750 
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TABLE III Continued 
0.50 Mn. and no Vanadium added. 
No Modulus of liupture 
Broke at Detlection lbs. per sq. inch 
57 2,070 lbs .100” 40,400 
58 1,QIO .100 37,360 
59 1,920 . 265 37;470 
Averag 1,970 .100 38,410 
0.05 Vanadium (ground) added 
te 1,940 Ibs. 100” 37,930 ‘ Anaysis of No. 61 
61 1,980 .100 38,760 v. ” “54 
62 2,110 .100 41,230 ” “33 
3 1,900 .095 39-110 
64 1,970 . 100 38,470 
Average 1,980 .100 38,700 
0.50 Mn and 0.05 Vanadium (ground) added. 
‘, Analysis of No. 66 
65 2,210 lbs. .IIO 43.290 Mn b 66 
66 2,120 .100 41,500 V ‘ é 25 
67 2,110 .100 41,230 
68 2,100 .100 41,090 
Averag 2,130 .100 41,780 
0.10 Vanadium (ground) added 
69 2,240 lbs 090" 43,830 M Analysis of No. 70 
7° 2,400 .095 46,810 V . ” = 
71 2.500 095 48,770 - 
72 2,410 .09O 47,140 
73 2,310 ,09O 45,080 
Average 2,372 .09O 46,320 
0.50 Mn. and o.10 Vanadium (ground) added. 
" ] re all Analysis of No. 75 
74 2,440 lbs -110 47,760 Mn i 59 
75 2 520 .120 49,340 V : _ 25 
76 2,640 .120 51,670 
Average 2,530 - 420 49,590 
0.15 Vanadium (ground) added, 
77 2,320 Ibs, 100” 45,350 "_ Analysis of No. 78 P 
=Q a a I - : 
78 133¢ . 100 45,490 oe 5 
79 2,250 .100 43,980 7 “87 
80 2,450 . 100 47,960 
8I 2,430 . 100 47,550 
Average 2,360 -100 46,070 
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TABLE IV. 
REMELTED CAR WHEELS, White. No Pig Iron 


No Vanadium added 





7 Modulus of Rupture 

No. Broke at Deflection lbs. per sq. inch Analysis of No. 82 85 
82 1,420 lbs, -040” 27,760 ss .60 53 
83 1,550 .050 30,220 S - ,122 -138 
84 1,470 .045 28,720 a. 374 
85 1,710 .050 33,420 Mn - .38 .44 
86 1,200 .050 20. 390 

Average 1,470 .050 28,100 


0.05 Vanadium (lump) added. 











87 2,750 lbs. -050" 53 750 

83 1,880 .050 36,730 

89 2,000 .050 39,030 

go 1,960 055 35.340 

yl 2,350 _ 080 39.990 
Average 2,190 -O50 41,570 

o.10 Vanadium (lump) added, 

g2 1,980 lbs. .050” 38,750 

93 2,100 -O450 41,090 

94 2,040 * +040 39,850 

95 2,170 +050 42,440 

96 2,050 .050 40,090 

97 1,910 .040 37,350 

98 2.080 .050 40,680 
Average 2,050 -050 39,750 

0.15 Vanadium (lump) added. 

99 2,100 lbs. 75" 41,090 
Too 2,300 -050 44,5:0 
Io 2,570 .080 50,300 
102 2,360 050 46,180 
103 2,020 -055 39,440 
104 2,410 .050 47,140 
I05 2,130 -070 23,570 
106 2.220 -060 43.290 
Average 2,264 .060 44,480 

0.50 Mn and no Vanadium added. 
107 3,060 lbs. .070 59,860 
108 2,700 -070 52,840 
109 2,590 -070 50, 560 
IIo 2,810 .075 55,030 . 
Average 2,790 ‘ 670 54,570 
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TABLE IV Continued. 


0.05 Vanadium (ground) added. 


I1t 3,030 lbs. -060” 59,260 _ Analysis of No, 113 
112 3,010 .065 58,860 Si . 45 
113 3,020 .060 59,070 S - - .096 
114 2,950 .060 57,690 P - -423 
II5 3,040 ,065 59,460 Mn - - .40 
116 3,060 -060 59,850 \ - .36 
Average 3,020 .060 59,030 


.50 Mn and 0.05 Vanadium (ground) added. 








oO 
137 2,980 lbs. -080” 58,270 Analysis of No, 117 
118 2,950 .080 57,720 Si - .66 
119 3,020 .090 59,090 ) : - 110 
120 3.090 .0gO 60,470 4 : - 591 
121 2,770 075 54.280 Mn . #85 

7 

122 2.990 -095 58,410 V $ . £25 
\verave 2,970 -090 55,040 

0.10 Vanadium (ground) added. 

3 2,870 Ibs .060” 56,130 Analysis of No, 123 
124 2,640 -050 §1,630 Si '45 
125 2.910 .060 56,910 » - - i119 

] 
Averag 2,800 C55 54.890 I - 414 
Mn . 50 
\ : - 31 
.050 Mn and 0.10 Vanadium (ground) added. 
126 2,950 lbs. .090” 57.720 Analysis of No, 128 
127 3,060 .100 59,780 Si : 53 
128 2,970 . 100 57,990 S - - .084 
129 3,130 .080 61,160 P a -431 
Average 3,030 .0go 59,220 Mn ¥ -74 
\ . - 27 
0.15 Vanadium (ground) added 
130 3,460 lbs, 075” 67,670 Analysis of No. 133 
131 2,700 .065 52,800 Si - 42 
132 2,570 .060 50,260 S - - .EI2 
133 3,040 .070 59,310 P . 417 
134 3,250 075 63,560 Mn - - .40 
135 2,700 .060 52,800 \ ° - 45 
Average 2,950 .070 59,230 
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TABLE IV Continued. 


0.50 Mn 0.15 Vanadium (ground) added. 





136 4,020 lbs. .090” 78,620 _ Analysis of No. 137 
137 3,940 100 77,050 Si = +50 
138 3,960 .080 77,440 S - .O81 
139 3,860 .080 75,490 P - 374 
140 3,740 .120 73,070 Mn - 54 
I4I 4,000 .100 78,230 Vv . -22 
Average 3,920 .095 76,650 


DG BG BG & 


The analyses were for the most part made on bars in which the pow- 
dered alloy was used, as these tests were most satisfactory. All tests, how- 


éver, are given, as they seem to confirm the belief that the addition to the 


strength of the metal is a well founded one. The vanadium alloy used 
contained 

Vanadium - - 14.67 

Carbon - - - 6.36 

Silicon : - - 0.18 


While the vanadium content is comparatively low, this is a very good 
alloy for foundry purposes, as cast iron is already high in carbon, and the sil- 
icon is too small to cut an appreciable figure in the results. 

While the attempt was made to get as nearly 0.05, 0.10, and 0.15 


vanadium into the ladles of metal as possible, the analyses show that for the 
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bars selected (as nearly the average for strength as possible) as much as two 
or three times a€tually remained after casting. This is due first to the impos- 
ibility of accurately weighing out in the small space of time available to pre- 
vent undue cooling of the metal, most of the time dealing with less metal in 
the ladle than expected or arranged for. Then, with the small quantities 
tried, the chances for irregular distribution were very great. A foundry with 
five or ten ton ladles would give a better opportunity. Finally there is the 
uncertainty of how much or little vanadium is oxidized. The very best re- 
sults with both manganese and vanadium, show very little of the latter remaining. 

The results, however, are sufficient to strongly recommend the new 
alloy to the consideration of foundrymen. If buta part of the resistance to 
deterioration found by adding vanadium to steel should be proven by service 
trials to exist in cast iron, then on the score of safety to human life alone, the 
metal belongs in every car wheel. A still better method would be to use a 
more powerful deoxidizer than manganese, and add the vanadium on top of it. 

The results shown in the tables speak for themselves, and the averages 
tallied off for each table shows a remarable progression of values. To increase 
the breaking strength of a test bar from 2,000 up to 2,500 for gray iron, and 
1,500 up to 3,900 for white iron is sufficient to warrant further investigation 
on the part of every foundryman who has special problems in strength to 
master, and this part of the investigations is therefore given to the foundry 
public at this time, rather than to wait for the further tests still on the pro- 
gramme. It is expected to continue the investigations on vanadium in cast 
ron further, making provision to keep the ladle with melted iron heated up 
for a fairly long period, so that better mixing of the alloy may result, and 
hence more accurate results can be obtained. 

In conclusion, the writer desires to acknowledge his debtto The 
Vanadium Alloys Co. for the generous donation of metals, fuel, alloy, and the 
making of the analyses (through Francis J. Peck & Co., of Cleveland) and a 
hain is n2 donation toward a testing machine. The writer with the assistance 


of his men, did the rest. 








XU 


XUM 








TRANSACTIONS AMERICAN FOUNDRYMEN’S AsSOctAmIOH ch eweine 
f 


CURRENT FOUNDRY TOPICS _——. 


BY THE SECRETARY 


Shop Organization 


Our fellow-foundryman Andrew 
Carnegie, once said that if some 
great catastrophe should destroy his 
works, but spare his organization, 
he might be inconvenienced tempor- 
arily, but could depend upon the re- 
establishment of his business by his 
organization. Should, however, he 
lose his organization, even if his 


mills were left intact, he would not © 


have time and strength enough to 
get on his feet again. Andrew 
Carnegie is probably the most con- 
spicuous example of what a first-class 
organization at the top end of a vast 
concern can do forone man. What 
it does for the man at the other end 
is another story. 

A long line of prominent successes 
and failures in the foundry world, as 
well as in other branches of the man- 
ufacturing and mining industries of 
this country and Europe, cannot help 
but make the thinking man look 
below the surface. - He looks for the 
underlying forces su potent for good 
or evil and yet so little understood. 
In the last analysis we have to do 
with MAN, his strength or weakness 
of character, his attainments and 
deficiencies, his characteristics as 
shown by his intercourse with his fel- 
lows, and his temperament and am- 
bitions. Only the man, (or group 
of men,) who can value these mat- 
ters properly, and weigh each indivi- 
dual concerned judicially, can hope 
to build on a firm foundation. The 
business structure thus erected will 
be as valuable to the country as to 
himself. 


NEW ; 


Perhaps the simplest but least un- 
derstood of the fundamental factors 
entering into business and social life 
is the inherent demand of every man 
for just treatment by his fellow 
beings. Building libraries is a good 
thing, and endowing hospitals still 
better, but far above these philan- 
thropies would seem to lie the elimi- 
ination of risk to life and health in 
our establishments, the removal of 
irritating influences which breed dis- 
content, the administering of impart- 
ial and just treatment from the high- 
est to the humblest employee of a 
concern, and the constant bearing in 
mind of ‘‘the conscience which recog- 
nizes obligation.”’ 

Take any of our great and success- 
ful establishments, and get into touch 
with the management, and you will 
find the universal complaint of dis- 
loyalty of the men. See the men, 
on the other hand, and you will al- 
ways find the irritation due to 
arbitrary and unjust treatment, the 
existence of conditions repugnant to 
an independent spirit, etc. One 
need not then wonder why oftentimes 
the percentage of changes in the 
shop organization amounts to over 
100 per cent. annually. How much 
greater would have been the success 
of the business pecuniarily, as well 
as the prosperity of the community, 
had more attention been given to the 
feelings of the actual wage earner. 

It is not the establishment of mag- 
nificent lavatories, club houses and 
recreation rooms for employees that 
are wanted so much, as the ordinary 
decencies of life in factories, the 
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absence of petty tyrannies, living 
facilities which will allow cheerful 
family life, and the strictest regard 
for right and wrong in the compen- 
sation for aetual work done, as well 
as for ideas presented and adopted. 


The writer bas known many cases 
personally where rank injustice was 
done the men, and their violent dis- 
loyalty incurred because the manage- 
ment did not or would not take the 
trouble to watch the shop officers. 

How often has it happened that a 
pay clerk needing some change sim- 
ply makes errors in the envelopes, 
and those affected understand very 
well that there is little chance for 
redress, or are too recent arrivals to 
know better. 

How many of our foundrymen 
have discharged their labor foremen 
for levying tribute from the crowds 
of men they put on during the year. 
How about the presents voluntarily 
handed over in some places every 
so often to those in power as tokens 
of esteem, in perpetuation of a nasty 
European custom. To those who 
really are close in touch with the 
poor emigrant, speaking his lan- 
guage and enjoying his confidence, 
be it said to the everlasting shame 
of American Industry, that the rev- 
elations of the ‘‘Jungle Book’’ were 
not new. Unspeakable conditions 
have been unearthed on occasion 
when the head or a director of some 
of our large industrial establishments 
took the trouble to trace up some 
vague rumor connected with the 
treatment of an employee or actually 
whole departments. 

Be it understood that little of the 
above applies to our skilled labor, 
for their unions, often established 
on this very account in former times, 
would soon put an end to such mat- 


ters, but rather to the rank and file, 
whose desire is to locate permanent- 
ly where they can stay at the lowest 
living expense. These men, who 
have plenty of their own faults, 
must receive a certain amount of 
training at each shop they go to, 
and this becomes a source of consid- 
erable outlay per annum over and 
above what the class of labor should 
be charged with. 

Now for a solution: The writer 
was at one time designated one of 
a committee of five to run the 
manufacturing end of a very large 
establishment during the absence of 
the head. He represented the En- 
gineering staff, another the financial 
end, the shop proper had two, and 
the last represented the principal 
owner. Questions of policy, manu- 
facture, installation of new appara- 
tus, and the like came up at the 
weekly meetings. The departments 
had to work hand in hand, where 
formerly it was a case of putting the 
blame up to the next man, and the 
general feeling throughout that pre- 
vious ‘‘one-man’’ works was one of 
relief and fair content. The usual 
former conditions at once returned 
when the allotted time for the com- 
mittee expired. 


Others have tried similar methods, 
and have invariably found them an 
improvement on the old way. Many 
establishments now have their super- 
intendents meet regularly, and the 
result is always a greater output of 
better material for the establishment. 
But in spite of all this there is some- 
thing lacking. This element is the 
man inthe shop. He is not taken 
into account, and it is this point 
which has prompted the writing of 
this article. 

Some time ago it was the fortune 
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of the writer, while on professional 
business, to observe the working of 
a very interesting method of ‘‘get- 
ting together.’’ The shop was fairly 
large and not far from a great city in 
the Eastern part of the country. 
Being the first instance observed by 
the writer in which men in the shop 
were represented in committee, an 
outline of the shop policy will be of 
interest. First of all a chart of the 
organization was posted through the 
shop from which every one could 
understand his proper place in the 
line of responsibility. The ‘‘Works 
Committee,”’ 
resentative elected from each depart- 
ment of the works, acted as the low- 
er house. Elections were arranged 
so that one man dropped out each 
month, a new one being chosen. 
Thus the personnel of the commit- 
tee changed about once each year, 
giving many men in the shop a 
chance to act and become familiar 
with the work. This committee met 
once a week at lunch, the latter be- 
ing furnished by the company. 

The ‘‘Advisory Board’’ composed 
of the superintendent as chairman, 
and the foremen and heads of depart- 
ments, acted as the upper house. 
This committee met daily, informally, 
at lunch, the coffee only being furn- 
ished by the company. 


Signed suggestions, collected from 
the suggestion boxes and copied 
with the signature taken off, were 
first discussed by the lower house 
and then referred to the advisory 
board with recommendation for 
adoption or rejection. Finally, after 
action by this board, they went to 
the manager with the action of both 
houses marked on them. Once a 
month, in the evening, the two 
houses met for discussion of the gen- 


composed of one rep- . 


eral shop policy, the adjustment of 
special cases, etc., the manager pre- 
siding. 

The works committee, a _ real 
grievance committee, were required 
to take up the case of every man 
who considered himself wronged, 
before it reached the general board, 
and the result was the righting of 
every intentional or unintentional 
unfairness within that shop. Disloy- 
alty was thus overcome in a great 
measure or at least quickly stamped 
out by the removal of the offender. 
The management had installed many 
‘‘betterments’”’ however, without 
frills. Stages to transport those 
living in the great city near by were 
furnished at cost to the men. Lunch 
was also provided at cost, and op- 
portunity given to each man to let 
him feel that he could remain clean 
and decent if he wished to. 


Every new-comer was taken in 
hand by this shop committee first 
and the situation explained him. He 
was told that he would not be ac- 
countable for entering a saloon or 
more of them, but he would be so 
held for the condition he was in when 
he came out. He was further told 
that if he had any complaint or sug- 
gestion to make, there was a box in 
his department ‘provided for that 
purpose. His complaint, if just, 
would be righted. His suggestion, 
if accepted, paid for. Every sug- 
gestion, by the way, had to be 
signed, though treated as before ex- 
plained. Anonymous communica- 
tions were not considered. 


For each suggestion accepted one 
dollar was paid. Quarterly five dol- 
lars was paid to the one who had the 
greatest number of suggestions ac- 
cepted. Three dollars to the next 
and two to the third. Fifteen dol- 
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lars was paid the foreman quarterly 
from whose department the greatest 
number of adopted suggestions came, 
and ten dollars to the next foreman. 

It will be seen that such a method, 
the barest outline of which only is 
given here, takes into consideration 
the ‘‘Justice to everybody’’ question 
which should really be the founda- 
tion of our system of employment. 
The system above outlined, by the 
way, has been devised and intro- 
duced in a number of establishments 
by our friend Mr. H. F. J. Porter, 
who will doubtless be glad to give 
further information to those specially 
interested. 

Now a few comments by the writ- 
er, who attended as well as took 
part in one of these general meetings 
above described. The earnestness 
of the men was remarkable, They 
came promptly and stayed late into 


the night voluntarily for the good of 


the cause, and while the discussions 
were at times fierce, the chairman 
kept things well in hand and busi- 
ness was dispatched quickly and 
effectively. The fact that the voting 
was invariable unanimous when 
through with the discussion showed 
well for the system. Now the appar- 
ent drawbacks as observed by the 
writer, a stranger to this system; 
All systems, no matter how well de- 
vised, have to do with the human 
element. Some of the men present 
at this meeting were carried away by 
their devotion to the ideals aimed at 
and therefore expected too much. 
The millenium is still far away, and 
they—notably the works commit- 
tee—found it hard to realize this. 
Others had their petty jealousies 
which were bound to crop out. The 
tendency to put the blame on the 
other man when it showed itself was 


quickly discounted by the rest of the 
assemblage, as a scutiny of the faces 
revealed. Again a noticeable drift 
was occasionally manifest of several 
people getting together before the 
meeting to play politics as it were. 
Now such things are always bound 
to crop up where man meets with his 
kind. A good judge of men, as the 
chairman must of necessity be, will 
always see that no lasting harm is 
done, or else he will apply the weed- 
ing process. Every man, who is 
placed so that ‘‘the consicence which 
recognizes obligation,’’ (so ably put 
by our member Mr. Alexander) is 
held right against him, will either 
make good or soon be a candidate 
for another place. By the way, it 
may be remarked that the manufact- 
uring concern in question from being 
a nuisance to its community before 
this system of “get together’’ was 
applied, became a factor for good 
thereafter. The organization was 
increased 100 per cent. in six months, 
and sales and profits went up pro- 
portionally. It was simply a good 
example of shop organization on ad- 
vanced lines. It will pay our foun- 
drymen to do a little thinking along 
these lines to see if some of the 
above may not fit their case. 


Just a final point. A man, no 
matter how humble, looks forward 
to a chance for promotion, If he 
gets it he remains and becomes a 
benefit to works and community. If 
he sees the higher places as they be- 
come vacant filled with outsiders, he 
either leaves or becomes one of the 
great army of those who look only 
for pay-day, drink, and worse things. 
If an establishment is wide enough 
awake to send out its men to see 
other places, these men will come 
back with new ideas and see them 
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worked out and applied. If not, the 
chances are for a vacancy in that 
works. Presumably in the 2oth 
century, no works having the neces- 
sary funds to command will lose its 
good men to competitors for the 
lack of internal improvements. 
Hence there is no danger of good 
men leaving if treated right. Now 
by having men in training for the 
higher positions, new blood will al- 
ways be available, and only the de- 
sire to enter into business for him- 
self will take such aman away. This 
no henest employer will deny him, 
in fact his friendship and good will is 
always given freely. 

Now why not carry this out for 
the very lowest plane of labor in the 
shop? A system which will startthe 
laborer in the yard at the prevailing 
rate of wages, with a good yard 
foreman to pick out desirable types, 
will furnish a good supply to draw 
from for the furnaces, molding floor, 
etc. As the men are taker into the 


departments give them a slight ad- 
vance, so that they feel the effects of 
a promotion. Those outside have 
something to look forward to. Then 
when assistant foremen are wanted, 
give the best man a chance, thus 
again making a promotion. The 
men, thus treated in this matter and 
fiira2s5 ruling in other respects, can 
not be thrown out of such a shop. 
The writer carried out this policy 
himself at onetime. Men coming 
with letters which could not well be 
denied were given the choice between 
no job or one as common laborer. 


‘An eye was kept on those who 


stuck, and a number of well paid 
foremen now are a credit to their re- 
spective organizations. All the 
others, who could not stand the test, 
fell by the way. 

Foundrymen — think of these 
things a little, and let the ‘‘con- 
science which recognizes obligation”’ 
act, It will pay you. 


REVIEWS 


Distribution of Sulphur in Ingot 
Molds. 

Centralblatt d. Huetten U. Wals- 
werke. 1907- page 499. abstracts 
the paper by Mr. J. Henderson, re- 
cently read before the Iron & Steel 
Institute. While it is well known 
that the bulk of the sulphur is found in 
the top portions of the Ingot Mold, 
it is nevertheless incorrect to assume 
that the rest of the casting is just as 
bad, and hence reject the ingot 
moid as stock for steel making. 
Here are the results obtained for the 
sulphur in top and bottom of rather 
high sulphur ingot molds. Top, 


respectively .206, .083, .075, .226; 
and bottom .034, .032, .031, -058, 
all but the last ingot mold being 
made of pig iron having a maximum 
of. 030 sulphur. 

Another method takes equal por- 
tions of borings from top and bottom 
ofan ingot mold to determine the 
sulphur, thus getting the average. 
This assumes that the sulphur in- 
creases from bottom to top evenly. 
This is not the case as the following 
results will show. A hole was bored 
into an ingot mold from the top 
downwards: to a depthof eight in- 
ches, and an analysis of every inch 
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depth taken. In addition an analy- 
sis of the first half inch was made. 
The figures ran as follows:—half an 
inch down .190, one inch down .142, 
2 inches down, .082, next .055, 
.047, .045, -041 .041, .042. Com- 
bined carbon half an inch down 
.29, and then .41 all the rest of the 
way. Similaly manganese began 
with 1.12 and then ran 1.06 to .95, 
while silicon ran from 1,21 to 1.26 all 
through, and phosphorus .042to.044, 

Next a hole was bored into the 
face of the mold toa depth of 6 in- 
ches and the sulphur as taken gave 
-072, .057, 047, .044, .043, .044. 
All of which shows that the bulk of 
the sulphur is to be found up toa 
depth of one inch, and that beyond 
two inches the material can be 
classed as good, A further peculi- 
arity is the fact that the highest sul- 
phur goes with the lowest combined 
carbon, which is contrary to our ex- 
perience. This may be explained 
by the higher manganese, a sulphite 
of manganese’ evidently being 
formed. The castings from which 
these results were obtained were sev- 
en feet long and weighed four and 
three quarter tons. 





Cupolas with and without Fore- 
hearth. 


Giessereizeitung No. 16.—Engin- 
eer Kloss of Frankfort, Germany, 
presents some data on cupola prac- 
tice which may interest us. He di- 
vides cupolas into two classes:— 
Those with direct air blast, and 
those into which the air is drawn by 
means of a steam jet in the stack. 
The latter are quite limited in num- 
ber, and used only in cities and 
where there is danger from fire 
through sparks. The regular shaft 
cupolas are again sub-d‘vided into 
those with a fore-hearth attached 
and the style we are accustomed to. 

In recent years, states Mr. Kloss, 
the forehearth type of cupola is be- 
ing used more and more, and not 
always with good judgment, It 
cannot be denied that the metal 
made is rather colder than that from 
the plain shaft cupola. The cold 


walls of the forehearth are bound to 
do this, and metal intended for very 
light work would have to be poured 
out. It is oftentimes necessary to 
preheat the forehearth with a char- 
coal fire, and this means added cost 
in production. 

On the other hand the advantages 
of the forehearth are so great in re- 
gard to the effectual mixing of the 
metal that much can be forgiven it. 
Greater bodies can be collected. 
There is less trouble with the cupola 
itself, Less attention need be given 
the tuyeres, etc. The straight shaft 
cupola can be provided with a large 
bull ladle and thus gather a lot of 
metal also, and if preheated will hold 
the temperature as well as the fore- 
hearth. However, the attendance 
on the cupola is exacting, and trou- 
bles with the tuyers are liable to oc- 
cur. Outside of this, however, 
especially if the iron is taken away 
fast by means of a crane, the tem- 
perature of the metal is apt to be 
higher than is the case with a fore- 
hearth, and its advantages are not 
as great as generally supposed. 





Production of Molding Sand. 


U. S. Geological Survey.—In the 
‘‘Mineral Resources of the U. S.”’ 
recently published, the production 
of molding sand in this country is 
given at 3,375,000 tons, valued ata 
little over two million dollars. 





Care of Cast Iron Core Boxes. 
The Srass World. Sept.—Cast 
iron for core boxes is ahead of ‘‘good 
pattern bronze’’ for in wearing qual- 
ities cast iron cannot be beat. 
Bronze,unless very hard will become 
distorted by constant hammering 
and handling, and only a slight de- 
viation will cause the boxes to stick. 
Core boxes of iron will rust if not 
properly treated and hence after the 
boxes are made they should be heat- 
ed and have paraffin rubbed over 
the surface. 
This will fill the pores of the iron 
and give a protective coating. Re- 
peat this process occasionally, and 
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the older the boxes become, pro- 
vided they are not allowed to pit and 
rust, the better this coating becomes, 
gradually turning into a black oxide 
of iron and preventing the sticking 
of the core. The combination of 
this oxide with the paraffin is most 
desirable. 





Molding Sand. 


The Foundry Trade Jounal, No. 68 
In a paper on the precepts and prac- 
tices of foundry work, Mr. Robert 
Buchanan touches on molding sand, 
We take the following from his re- 
marks: 

‘Sand is made up of silica, which 
has no adhesion between its particles, 
and is infusible. The other ingredi- 
ent for the molding varieties has clay 
for the bond. The amount of this 
clay runs between 4 and 14 per cent. 
When higher, as for loam work, it 
requires special drying. When lime 


is present in quantity the sand will 
fuse and give trouble, especially with 
core work, The amount of cohesive 
matter should be limited to that 
which will allow good ramming up 
without destroying the porosity of 
the material, so that gases may pass 
through rapidly but iron may not 
penetrate. The addition of facing 
in shape of sea-coal, etc. is intended 
to allow the formation of a coating of 
solid carbon between the sand and 
the casting. The carbon deposits 
either from the hydrocarbons driven 
off the sea-coal, or graphite can be 
used direct.’” Mr. Buchanan gives 
several analyses of molding sand, as 
follows:—Silica: 87,86 to 94.02 
Alumina: 3.73 to 5.04, Oxide of 
iron: 2.07 to 4.28; Lime o. to 0.30; 
Moisture; o. to 2.41. A rational 
analysis giving the sand, clay sub- 
stance, etc. would have been more 
valuable to us. 





German Pig Iron Classification. 
Transaction, German Foundrymen’s 
Association, The Reinish West- 
phalian Pig Iron Syndicate (Trust) 


has classified its iron as follows, 
grading by fracture being entirely 
obviated and chemical analysis rul- 


ing: 


Brand Silicon Manganese Phosphorus Sulphur 
Foundry No,1 not under not under not over not over 
2.5 1.0 0.6 .04 
Foundry No. 3 
a) Rheinish- 
Westphalian = -1.8-2.5 below 1.0 below 0.9 .06 
b) Siegerland 1.8-2.5 0.8-1.25 0.6-0.9 .05 
Hematite Pig 2.0-3.0 not over 1.3 not over 0.1 04 
Lorrain Pig No.3 about 2.4 0.5 1.8 05 
™ ie” io > 0.5 1.8 -05 
=“ “me ~~ oe 0.5 1.8 .05 





Pig Iron Specifications and Samp- 
lings in England. 


The Foundry Trade Journal, No. 
64.—Mr. H. Pilkington states that 
‘Buyers by analysis are so rare and 
so varied in their requirements that 
they are practically a negligable 
quantity.’” Further on he says 
‘‘Grade and grain are the matters 
of greatest importance in the iron 
trade.’’ Again: ‘‘It must be ad- 


mitted that fracture in itself is not a 
reliable guide to the composition of 
the metal, and some improved me- 
thod of grading is desirable.’’ All 
of which must make us feel that if 
the above is representative of the 
great British foundry industry, that 
we are several years ahead over here. 
We went through this at the time of 
the Buffalo Exposition. Today 
nearly every body is buying by anal- 
ysis here, and hence it would be use- 
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less to review the paper in question 
at length. Our British friends are 
evidently not quite ready yet, but 
will get there just as surely as we 
did. Inthe discussion of the ad- 
dress in question, Mr. Parker stated 
that he had never had trouble in 
making his pig iron so far as the 
fracture was concerned, unless in 
casting it they threw on water to 
cool it quickly in order to make 
room for the next cast. To get uni- 
form results he thought it would be 
necessary to use a mixer before the 
metal was cast into pigs. Mr. Walker 
stated that he had had so much 
misrepresentation on the part of the 
salesmen that he expected to go 
to buying by analysis soon. Mr. 
Shaw said that he was much im- 
pressed by the fact that the Ameri- 
can buyers get analyses even of Brit- 
ish irons. Why could not they get 
this if the Yankees did? Mr. 
Buchanan called attention to the 
fact that in his district when a blast 
furnace man was told to give an 
analysis or lose the order, he felt 
‘‘very wroth on the suggestion’ but 
gave in if he could not make the deal 
otherwise. 





Cupola Practice and Design. 


The Foundry Trade Journal, No. 
64.—Mr. G. G. Ure, after studying 
British and American Cupolas, con- 
cluded that there is still room for 
improvment. In building his cupola 
he selected a diameter of 78 inches 
and lined it up with 18 inches of 
brick, so that he got about 39 inches 
inside diameter for the start, and left 
himself room for future expansion. 
The wind belt he made 40 per cent. 
larger than the combined tuyere area 
to obviate the fluctuations of the 
blast pressure. The blast pipe he 
also made 40 per cent. larger than 
the blower outlet. In arranging for 
the tuyeres, Mr. Ure put in two 
rows, the lower to do the work, and 
the upper to experiment with, to see 
if the ‘theorists’ were right. He 
found they were wrong, and dis- 
carded the upper row after a while. 
The lower row of tuyeres were made 
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18 per cent. greater in area than the 
blower outlet at the back end which 
was square, and twice as large but 


flat and wide at the front. Instead 
of letting a line through each tuyere 
pass through the center of the cupo- 
la, Mr. Ure ran his blast direction at 
atangent. The lower tuyeres were 
14 inches above the sand bottom. 
The charging door four feet above 
the lower tuyeres, and the platform 
level with the charging door, so that 
material could be dropped in direct- 
ly. The stack was made larger in 
diameter than the cupola body ‘‘to 
lessen the force of the escaping gas- 
es and leave sparks fall back inside,’’ 
but, thinks Mr. Ure, a spark arrester 
is still better. Mr. Ure adopted the 
drop bottom ‘‘against most friendly 
advice’ and now appreciates the 
American plan. He states that 
there are some 20 foundries in his 
district, some with more than one 
cupola, and only two of them use the 
drop bottom, The drop bottom 
was tried at one of these foundries 
and ordered out as unsatisfactory, 
(which shows the urgent need of the 
British Foundrymen’s Association). 
In lining up it is important to get 
the grouting of as good material as 
the brick or blocks used. The brick 
is dipped and laid very close. Mr. 
Ure allows 3% to 1 inch between the 
shell and the lining, and packs this 
full of coke dross or molding sand. 
Around the tuyeres he makes a solid 
job by the use of asbestos packing. 
A pressure blower was used, set at 
% Ibs. for the blast, Mr, Ure, hav- 
ing no experince with fans. He, 
however, thinks them good. His 
melting ratio is 1 to 11. not count- 
ing the coke bed, which unfortun- 
ately does not tell the story. 
Failure of Iron Castings in Service. 
American Society for Testing Mater- 
ials—In a paper before this body, 
Mr. Robert Job took up some of the 
causes of failure of iron castings in 
service. The first cause is unintel- 


ligent mixing, thus getting the wrong 
metal for the work intended. With 
the increasing use of chemistry in 

















the foundry, this is bound toget bet- 
ter, though there are inherent diffi- 
culties to be contended with, such as 
irregularities in shipment, careless- 


ness, etc. The result is failure in 
service. Examples of these irregu- 
larities are well known. Thus the 
same car contained 0.8 to 1.5 per 
cent. phosphorous, while another 
had the siiicon run all the way from 
2.00 tO 5.00 per cent, 

The failure to get the proper com- 
position in the pig iron used, may 
be intensified by running the wrong 
kind of iron into important casiings. 
Locomotive cylinders and wheel cen- 
tres which failed within a short time, 
on investigation were found to run 
nearly one per cent. in phosphorous, 
and 2.5 per cent. silicon, and hence 
weak under the impact of service 
conditions, 

To overcome this condition the 
laboratory of the rail road interested 
made a special study of the foundry 
and regulated the iron and coke very 
carefully, thus overcoming most of 
the trouble. The machine shop got 
over difficulties with hard and spon- 
gy iron, the mixture was cheapened, 
and clean, better castings produced. 
Mr. Job then describes some of his 
researches on the burning of iron in 
the cupola and attributes much of 
the trouble from porous castings to 
this, in which he is entirely correct. 





Some New Steel Foundries. 

Tron and Coal Trades Review. In 
the U. S. the open hearth furnace 
undoubtedly has the commanding 
position in turning out steel cast- 
ings. In Germany the small con- 
verter seems to be favored most, 
while in England no one process has 
been largely adopted. It seems 
that with us the small converter 
process is not profitable unless the 
daily capacity is at least 10 tons. In 
Germany a smaller capacity has 
proven profitable. It seems that 
the blast used for the small convert- 
er has much to do with the efficacy 
of the process. A Mr. Uckenbolt, 
of Germany has gone into this mat- 
ter carefully, finding steel foundries 
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using all the way from 7 to 40 lbs, 
pressure, the cubic feet of free air 
per minute used being 3,500 to 
10,500, As undoubtedly there was 
much waste in this, careful experi- 
ments were conducted to determine 
the proper amount of air required, 
and 1,400 per minute was found 
sufficient for the purpose, the blow- 
ing period being 15 to 20 minutes. 
A second test made at Krupp’s took 
2,100 cu. ft. per minute, and did 
equally well. Of course it makes a 
difference whether the air is applied 
bottom up through the molten metal 
or through the sides just below the 
top of the bath. Or over the bath 
blowing across the surface. A 
fourth method is to blow down upon 
the bath at an angle. 

The 20 ton open hearth furnace 
seems to be the standard in the 
U. S. for steel casting work, Mr. 
Carr describes ar to 132 ton open 
hearth furnace, used in Russia, 
which makes 2 to 3 heats in 24 hours, 
and alternating between making 
malleable, cast iron, and steel heats, 
Further, an open hearth tilting fur- 
nace, of five sons capacity is des- 
cribed, which uses crude oil and 
makes a heat in four hours with 45 
gals. of oil per ton of steel for fuel 
consumption. An important factor 
in this furnace is the ability to re- 
move the port ends, which allows a 
quick replacement of damaged ends 
for new ones. 





Desulphurization of Iron in the 
Cupola. 

Giesserei-Zeitung, No, 17. Dr. 
Eckwalt gives a series of data ob- 
tained from his experiments on the 
desulphurization of iron during the 
cupola melting process. The iron 
used ran 3.19 in silicon, 0.23 in 
manganese, and o.102 in sulphur, 
and hence was well adapted for such 
atest. The following experiments 
were made:—1) Melting iron direct 
without any fluxes. 2) Melting iron 
with limestone as a flux. 3) ditto 
with limestone and manganese ore 
as fluxes. 3) ditto with limestone 
and spiegeleisen (25 per cent. Mn). 
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The quantities used were 1,000 
lbs. iron and 100 lbs. coke. Melt- 
ing the iron alone gave an absorp- 
tion of sulphur to an extent that the 
castings showed .205 S. When 
limestone alone was added (51 per 
cent. CaO) the sulphur was raised 
from .102 to .182, showing that half 
of the sulphur coming from the coke 
went into the iron. Repeated tests 
with varying proportions of lime- 
stone gave the same results, showing 
that it was not necessary to increase 
the percentage of limestone over 2 
per cent. 

Test No. 3, in which limestone 
and manganese ore were used 
gave sulphur 0.161 for the first test 
with 0.102, and 0.102 for two other 
trials, in which the percentage of 
limestone and manganese ore were 
raised. The results further show 
that 3 per cent. limestone and 2 per 
cent. manganese ore took care of the 
entire sulphur of the coke. Further 
additions of manganese ore did no 
more good, as it went into the slag 
and increased its bulk. 

Series 4, in which limestone and 
spiegel with 25 per cent. manganese 
was used, gave 0.132, 0.112 and 
0.072 sulphur, the last named 
amount with 3-%4 per cent. spiegel 
and 2 per cent. limestone. 

The conclusions derived from 
these tests are that desulphurization 
should only be resorted to in extreme 
cases, and that this occurs whether 
the spiegel was added in the cupola, 
the ladle, or even as the metal was 
poured into the mold. _It is well to 
let the ladle stand as long as possible 
to let the sulphite of manganese 
formed rise. Further never to 
desulphurize where a piece is to be 
machined on account of the hard 
spots formed. The sulphur in many 
cases is three times as high in the 
top of a casting as in the bottom. 





Some Physical Characteristics of 
Cast Iron. 

Transactions Engineers Soc, Phila- 
delphia.—Mr. James Chrystie divides 
castings into three grades No. 1, or 
light — with 2.5 to 3.0 silicon; No. 


2,or medium, with 2.0 to 2.5 silicon; 
and No. 3. or heavy, with 1,5 to 2.0 
silicon. All grades carry about 3.5 
total carbon. The recent specifica- 
tions of the American Society for 
testing Materials call for 18.000; 
21,000; and 24,000 lbs. per sq. in. re- 
spectively tensile strength for a 14 
in. diameter bar turned down. For 
transverse tests, 2,500; 2,900 and 
3,300 Ibs, with a deflection of o.1 
inches is required forthethree classes 
respectively, supports being 12 inches 
apart. While the specifications in 
question aim to keep the standard 
of castings high, yet it is well known 
that there are lots of castings that fall 
quite short of these requirements. 
Mr. Chrystie, in his professional use 
of cast iron assumes a tensile 
strength of 16,000 lbs. per sq. in. for 
ordinary castings, and limits the 
actual working stresses these castings 
are to be subjected to, to 2,000 to 
4,000 lbs. per sq. in. 

The compressive strength of cast 
iron may be assumed to be six times 
that of the tensile, or say 95,000 Ibs. 
per sq. in. of section. The Modulus 
of Elasticity in computations where 
direct tension or compression is 
involved, may be taken at 13,000,000 
lbs. While for bending load applied 
transversely an average of 16,000,000 
Ibs. may be used with the ordinary 
formulae for flexure. 

In former times cast iron columns 
and beams were much used, and 
experiments were conducted to get 
at the proper design. Hodgkin and 
Fairbanks in England, contrived to 
bring out many facts in this connec- 
tion. Seeking the beam which would 
show the greatest strength in pro- 
portion to its area of cross-section, 
Hodgkin designed a section in 
which the tension flange would 
exceed the compression flange about 
6 to 1 in sectional area. This form 
of beam became the standard during 
the time such beams were used. 

Machine designers group all the 
metal about the parts under tensile 
strains, and leave the compressive 
strains much lighter provided for in 
proportion, consequently failures 
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often take place because the sections 
are too light. 

Cast iron is such a peculiar mater- 
ial, that the ordinary formulae for a 
uniform material will not apply safe- 
ly, and hence other moduli must be 
introduced into the calculations to 
off-set this. Hence it is well to 
keep a record of failures and learn 
from these just what to do. It is 
well known that a load suddenly 
applied produces a deflection double 
that of a slow application. Where 
the loads are applied rapidly, it will 
be seen that vibration must result. 
It is therefore necessary to construct 
stiff enough to avoid this tendency 
toward excessive vibration, The 
limit of deflection should therefore 
be kept down usually to the 1-2500 
part of the span. Sometimes it 
should be even less. 

Where strains are rapidly alternat- 
ing something more than the great- 
est strain in one direction must be 
provided for, and as the elasticity of 
cast iron is about half that of steel 
or wrought iron, the tensile stress 
per sq. in. of section should be low- 
ered to 4,000 lbs under the most 
favorable circumstances; 3,000 to 
where the loads are suddenly applied; 
and 2,000 where these forces alter- 
nate in direction, Thesum of the 
deflections should be kept below 
1-2500 of the span. _ This will give 
sufficient stiffness for all purposes, 





The Solidification of Cast Iron. 

Transactions of the British Foundry- 
men’s Association, 1907. In a paper 
on the above subject read by Mr. 
E. L. Rhead, he states that we now 
know that the chemical composition 
of the iron used, and its treatment 
determine the value of the casting. 
Tie part played by each element 
and the relation of these to each 
other as far as the end result is con- 
cerned, is still a matter to be solved 
This is more especially true in the 
physical sense. Molten iron in 
setting has a tendency to crystallize. 
Just how this occurs depends upon 
many things. The condition of the 
mold will determine whether the iron 


cools uniformly, whether it will be 
full of shrinkage strains and other 
sources of weakness. While crystal- 
lization will vary accordingly as 
modifications enter due to accident 
or design, yet it is an inherent 
property of the metal, which when 
conditions of cooling are the same, 
always manifest themselves in the 
same manner. 

The properties of crystallized 
bodies differ from those of substances 
that are amorphous. The same 
body, if differently crystalized, 
exhibits different properties. Even 
all parts of the same crystal do not 
have the same properties, some 
parts being hard, and others less so. 
This is due to the manner in which 
the particles are arranged. It is not 
necessary that bodies should have a 
crystalline form, to exhibit the results 
expected, provided that the substance 
has been subjected to the conditions 
which would have produced the 
crystal if there had been sufficient 
room available. A perfect crystal is 
only produced if surrounded by 
liquid. If a fused body is chilled, 
and thus cooled rapidly, no arrange- 
ment of the particles is possible, and 
hence there are no crystals. 

It is well known in the setting of 
iron, that the crystals arrange them- 
selves at right angles to the cooling 
surface. When molten material 
enters a mold, as it touches the 
surface a solid crust of metal forms. 
This is thin at first and thickens as 
heat is lost. The inner surface, next 
tothe still liquid metal, is rough 
through the forming of crystals. 


How far this will go depends 
upon the rate of cooling. The 
thicker the crust the quicker the 
action, asthe solid metal can trans- 
mit the heat more readily this way. 

Cast Iron is a very composite 
material. Whatever may be the 
condition of the silicon, manganese, 
sulphur, phosphorous, and carbon, 
they are all dissolved in the iron 
forming the bulk of the metal. If 
this were not the case, these com- 
pounds would separate out in layers 
according to their varying specific 
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gravity. Now the amount of these 
compounds which can be thus 
dissolved depends upon the temper- 
ature. The higher this is, the more 
dissolved. Onthe other hand, the 
lower the temperature gets, the more 
of the dissolved compounds are 
thrown out, or solidified. Recent 
investigations have shown that this 
solution and precipitation will take 
place in the solid state (a fact known 
for many years in the case of the 
malleable casting). Iron, which 
forms the bulk of the material making 
up a casting, contracts and solidifies. 
The carbon in the combined state, 
or carbide of iron, does not interfere 
with this contraction, in fact the 
more combined carbon, the greater 
the contraction, If this 
however, is precipitated 
the progress of solidification, the 
graphite being less dense, it takes 
more space, and the increased vol- 
ume resulting may occasionally ex- 
ceed the contraction of the iron at 
its moment of set. This accounts for 
the expansion and the fact that the 
metal is lighter in the solid than in 
the liquid state. 

In ordinary castings it is weil 
known that the heavier contract less 
than the lighter ones. This is partly 
due to the slower cooling. As the 


carbon, 


EES 
auring 


metal cools it attaches itself to the 
existing crystals. These crystals 
project into the molten iron. As 
long as a channel exists between the 
crystals, metal will be drawn in to 
fill the spaces, and fresh layers will 
be deposited on the sides of the 


crvs 1 


o 


als. It the metal is cut off, 
cavities will form, the sides of which 
are lined with trees of crystals. 
When holes are found filled with 
gasses, these have been formed 
originally by inability on the part of 
the. molten metal to be drawn in, 
Keeping the metal hot locally has a 
tendency to do this, and hence it is 
well to distribute the metal in several 
gates as it is poured, to keep the 
1 
i 


metal of a more uniform temperature. 


Using only one gate has the tendency 
to keep the mold around the gate 
hotter than the rest of it, and the 


iron cools there more slowly than at 
he other portions of the mold. The 
cking of plates and other castings 
often due to the strains resulting 
trom the withdrawal of metal from 
the part that cracked, to go else- 
vhere. The cracks take place at 
sentre of intersecting lines in the 
ole * the castings, due to the 
solidification of the metal between 
the crystals. 





FROM COMMITTEE ON INDUSTRIAL EDUCATION 


By PAUL KREUZPOINTNI 


There is an old saying that the 


longest way around is the shortest 
way home. This is true in the case 
of modern industrial education where 
the school and the industries must 
work together to accomplish some- 
thing permanent and_ valuable. 
However sometimes we are in a 
hurry and if there should be a fire in 
our home we do not stop long to 
select our road but cut across lots 
and jump over fences to get there. 
and so the foun Iryman who is hard 
up for clever boys and skillful mold 
ers would like to get them quickly 


Chairman, Altoona, Pa. 


To get clever boys into the foun- 
dry is not so easy, and the next best 
thing to do is to train our boys as 
best we can. Efforts in that direction 
are liable to be received with suspi- 
cion. Either it is looked upon as an 
npt to get more money out of 
the boy, or else it is resented as an 





interference with one’s personal 
rights to do as ore pl ases. 
Now there i nder chord in the 


boy, only it is difficult to discover 
beca it is overlaid with a crust of 
foods hi oil ns and 


inexperience. 
thiough that crust 

















patiently and with perseverance we 
finda good deal of pride and re- 
sponsibility in that boy or in any 
boy. 

Above all he is, as a rule, willing 
to do something for his country and 
if we do not succeed in reaching the 
boy’s consciousness by appealing to 
his sense of duty as an employee, 
the tangible end of which appeals to 
him only on pay day, we are likely 
to get him to see that he owes some- 
thing to his country by being a good 
citizen through his workmanship 
and knowledge of things. There is 
where we often may find the longest 
way round the shortest way home. 

Supposing the proprietors of local 
foundries put their heads together, 
and invite the heads of other indus- 
tries to join, the educational interests 
being identical with all industries, 
and arrange with a local Y. M.C. A. 
or high school to have a ‘‘picture 
show”’ of the Lake Superior Region, 
of Montana, Arizona, etc., that is of 
such sections of our country where 
our raw material are found, as, coal, 
lumber, ores, etc. 

Get your boys and their chums, 
outsiders they may be, and men too, 
to go tothe show. Perhaps a mov- 
ing picture establishment could be 
induced to lend its aid. Then some 
professor or other person could be 
found to explain the pictures and 
judiciously sandwich into the talk 
how we, how the foundries—all in- 
dustries, depend for their existence, 
for their continuous work and power 
of employment, upon these raw 
materials. How the country de- 
pends upon them and how we are 
obliged to use them judiciously if we 
want to have the United States a 


strong powerful, prosperous nation. 
That would be a starter, a founda- 
tion to build upon. Get to the boys’ 
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through his eyes. 
Then, afterwards, if the boy or man 
happens to make a botch of some- 
thing, carelessly or ignorantly, do 


consciousness 


not let the foreman, or someone else 
bark at him before all the others, 
but quietly call his attention to the 
fact that, aside from the immediate 
loss. a multiplication of that loss in 
time and material in all the shops of 
the country means a waste of our re- 
sources, a diminishing of these re- 
sources sooner than is necessary. 
That it means increase in cost of 
produétion, of fuel, of sand, of iron, 
etc, and that means fewer people 
being able to buy the goods if they 
cost more, which again means less 
work and lower wages Then the 
of foreign competition 
might also be touched upon. There 
are very few boys so dull or so in- 
different that something of this kind 
of friendly talk would not stick and 
cause comment among the men and 
boys. Once or twice during the 
week devote half an hour to let the 
boys make some simple calculations 
in conneétion with their work, the 
cost of pig iron for a day, a week, a 
month or year. The cost of trans- 
portation of that iron to the works, 
ofsand, etc. Cost of tools, what 
the tools are made of, To give 
them an inkling of the conneétion of 
their work and its results with the 
outside world could be accomplished 
by letting the boys and shopmen 
know in what manner they can help 
to make their industry more pros- 
perous through schools and social 
institutions; what part the citizen 
takes in the advancement of common 
interests of every day life. The 
advantages of life under a republi- 
can form of government as far as it 
affects the workingman might also be 


influence 
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brought up. Some legal instructions 
about the way factories are governed 
by law, accident insurance and first 
aid in accidents would interest the 


boys and young men and broaden 
their views. 


Wherever there is manual training 
in the schools of a city where 
foundries are located, the foundry- 
men and other industries combined 
ought to bring pressure to bear 
upon the school people to use part 
of the time now used exclusively for 
hand work, for the teaching of those 


things which prepare the boys for 
vocational life. 


Especially the eighth or grammar 
grade would be suitable for that. A 
drawback to our young people is 
their lack of command of good Eng- 
lish and composition, letter writing 
to friends, advertisements, contraéts, 
little essays about their work in the 
school, petitions, etc. would be of 
great value to the young people 
when they go into shop, store or 
office. Calculations of the work 
they have in hand, multiplied many 
times in the shape of a contradt, 
profit or loss on that contra& and 
other matter of a business nature 
would compensate in advantage, 
when the boy goes into practical life, 
for the time lost in purely manual 
work and dexterity. When he goes 
into a shop it will not take long for 
the American boy to acquire manual 
dexterity, but the technicai matter 
which makes hima more valuable 
man and citizen, to himself, the 


community, and his employer, he 
cannot gain without the school. 
Let conferences be called of repre- 


sentatives of foundries and other 
local industries and the school 
authorities to discuss to what extent 
the school and the industries can 
co-operate. As a rule the schoo} 


people will be found glad and will- 
ing to help. If, in such cases, the 
chairman of committee on industrial 
education of the Foundrymen’s 
Association can assist in making out 
aprogram or along similar lines 
he will be glad to do so. While all 
the above suggestions are at best 
only temporary makeshifts, until we 
geta system of separate vocational 
schools, yet with judicious manage- 
ment much good can be derived 
from it for the foundrymen. 

There is a bill now before Con- 
gress, introduced by Hon. Charles 
R. Davis of Minnesota, entitled as 
follows: ‘‘A bill to provide an 
annual appropriation for industrial 
education in agricultural high schools 
and in city high schools and for 
branch agricultural experiment sta- 
tions,and regulating the expenditure 
thereof.”’ 


TEXT OF BILL 


By the provision of this act it is 
intended to promote technical sec- 
ondary education in agriculture, 
mechanic arts and home economics. 

In its scope this bill is similar 
to the land grant act, introduced in 
the house by Mr. Morrill, in 1857 
and passed and approved by Presi- 
dent Lincoln July 2d, 1862. That 
bill laid the foundation for industrial 
education and revolutionized the 
system of higher education in this 
country. 

The sixty-five institutions which 
have been organized under the two 
Morrill acts, of July 2d, 1862 and 
August 30th, 1890 have been the 
means of giving either a technical or 
agricultural college education to 
some 50,000 graduates since their 
inception, contributing a large share 
of trained intelligence and practical 




















knowledge to help in the upbuilding 
of our country. 

Considering the economic and 
educational conditions which are 
pressing with increasing intensity 
upon our industrial, agricultural and 
social life, there can hardly be any 
question that the Davis bill, now 
before Congress would be similarly 
beneficial to our country as the two 
Morrill bills have been. 

The difference in the purport of 
the bill lies in the fact that the Mor- 
rill bills fostered the development of 
college education, gave an incentive 
to higher education which was badly 
needed at that time, owing to the 
then need for trained minds to take 
hold of the rapidly accumulating 
discoveries in chemical and physical 
science and mechanics, for which the 
second half of the last century is 
noted, and to turn these discoveries 
to advantage for our industrial and 
agricultural development. 

Since then our system’ of college 
and university education has been 
extended and perfected to such a 
degree that it is recognized to be 
equal to and in some respects super- 
ior to European higher education. 

However, for the proper and effici- 
ent carrying on of our industries and 
agriculture it is no longer sufficient 
to have trained leaders only. In 
1870 France was defeated by Ger- 
many because, while the French 
army was led by a few superior 
leaders, the soldiers and subordinate 
officers, composing that army were 
woefully lacking in mental and phys- 
ical equipment to comprehend the 
situation, to grasp the import of the 
orders of their superiors and the 


mere brute force and physical cour- 
age of the individual soldier failed 
to make up for the lack ofthat men- 
tal training, that foresight and careful 
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deliberateness, based upon scientific 
and technical knowledge of the art 
of warfare which characterized the 
German army, its soldiers and 
subordinate officers. 

Exactly the same phenomena, the 
same defeat, due to lack of proper 
technical and scientific training of the 
mass of the soldiers of the Russian 
Empire was witnessed in the late 
Russia Japanese war in an even more 
aggravated form and with more dis- 
astrous results. Ifthe officers of a 
company of Japanese soldiers fell the 
non-commissioned officers were com- 
petent to take their places; when these 
also fell there was no panic, no hesi- 
tancy, no standing still and be shot 
down like a flock of scared sheep of 
the soldiers remaining; they knew 
what to do in that case and acted 
accordingly. 

And we in the United States are to- 
day in a similar condition concerning 
industrial and agricultural education, 
or rather lack of education, of the 
masses of our industrial and agricul- 
tural workers, the soldiers, compos- 
ing the armies, with which the indus- 
trial warfare ofto-day is carried on 
and has to be carried on in the future 
with increasing severity and there- 
fore better training. 

And the Davis bill, raising and 
appropriating a per capita tax of ten 
cents for the purpose of establishing 
high schools in the cities and country 
where the masses of our industrial 
and agricultural workers are to ac- 
quire that training which is not as 
high, and does not need to be as 
high, as a college training, but in 
regard to the mastery of technical 
and scientific knowledge, now indis- 
pensible for the successful carying 
on of our industries, commerce and 
agriculture, must be decidedly high- 
er than what we are now offering in 
our elementary schools, manual 








232 TRANSACTIONS AMERICAN FOUNDRYMEN’S ASSOCIATION 


training schools, classical high 
schools and most of eur manual 
training high schools if we are to 
hold our commanding industrial and 
commercial position for any length 
of time. 

There is good reason to believe 
that in the same pr: n as the 
Morrill] bills helped to ext 1 techni- 
cal and agri I liege educa- 
tion, to the same ey» t will the 
Davis bill help to e: 1 that kind 
of high school e ch shall 
favor the industries and as ulture 
as the classical high s ol of the 
present favors iry pursuits and 
the professioi 

There is a conflict now within the 
inner life of the pr¢ high school 
due tothe encroachment of our in- 


dustrial necessities upon the facili- 
ties and organization of the high 
school for technical and Scientific 
and commercial instruction, when 
these facilities and organizations 
were created and designed only for 
literary purposes. Thus the modern 
high school in all but the largest 
cities has to serve three masters, or 
interests, where the organization was 
created for only one purpose, viz. the 
literary education for the professions, 
and as a consequence the powers 
of the high school are divided; a 
house that was originally built 


to accommodate only one family 
has now to accommodate frequent- 


ly three and sometimes even four 
families, each of which require 
different accommodations, different 
methods of accomplishing the de- 
sired end and aim, and as a conse- 
quence they are in each other’s way 
more or less. Since much of the 
work has to be done with the same 
facilities which are not always suita- 
ble for the needs of all the three or 
four families, there is unavoidable 
pedagogic friction, loss of time, 
weakening of forces and neither the 
classical, nor the scientific, nor the 
commercial or industrial course of 
the modern high school gets full 
attention, acquires that efficiency 
which the present and future neces- 
sities of our country require. Hence 
a separation of the high school into 
two schools, each with a distinct 
sphere of intellectual influence and 
lines of work, to conform to the lit- 
erary and industrial needs, according 
to their respective importance, has 
become an economic and pedagogic 
necessity and the Davis bill would 
go a great ways to meet this urgent 
necessity. The field of industrial 
education is becoming so large, its 
influence upon national life so im- 
portant, that the classical or literary 
high school as we know it, is no 
longer able to do justice to both, and 
as a consequence these vital branches 
of our education suffer to the detri- 
ment of all interests. 
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CORRESPONDENCE 


Shop Organization 

The subjoined letter from Mr, 
H. F, J. Porter will interest our 
members in connection with the 
recent article by the Secretary on 
Shop Organization. (See page 197 
of the Transactions) 

It will be of further interest both 
to the membership and Mr. Porter 
to know that many requests for 
additional copies of the article in 
question have been called for, show- 
ing that widespread interest was 
aroused by the peculiarly practical 
way in which Mr. Porter has 
attempted to solve a problem as old 
as the world, so far as this may be 
solved at all. 


H. F. J. PORTER, M. E. 
INDUSTRIAL ENGINEER 
I MADISON AVE-., NEW YORK 
May 16, 1908 
Dr. Richard Moldenke, 
Sec. American Foundrymen’s 
Association, 
Watchung, N. J. 
My dear Sir: 

I am just in receipt of the proof 
sheets of that part of your transac- 
tions covering your editorial remarks 
on ‘Shop Organization’’ in which 
you describe the working of a sys- 
tem of management introduced by 
me ina shop which was very much 
run down and which I had been 
asked to reorganize. I presume 
from the tenor of your remarks that 
you were present only at one of the 
meetings of ‘‘The Council’ com- 
posed of the members of both the 
Works Committee and the Advisory 
Board, which was held once a month 
to discuss matters of interest com- 
mon to both employer and employee 


and questions of general policy of 
management. 

It is difficult for a perfect stranger 
to the system to fully realize the 
fun¢tion of this latter gathering, or 
to understand its true value. It 
was in fact a clearing house for 
complaints. It offered the oppor- 
tunity for all hands to bring up 
any matters which were causing 
trouble. It was the monthly 
‘‘wash-day’’ and everybody was 
asked to bring here anything which 
he felt was a_ source of _ill-feel- 
ing or every case of alleged un- 
fair treatment, so that all such 
matters could be thoroughly investi- 
gated and cleaned up and the feel- 
ing perpetuated throughout the or- 
ganization that both sides were 
giving and receiving a square deal. 

You say that yeu noticed that the 
votes were always unanimous; that 
was because care was always taken 
to have every question thoroughly 
discussed till every one was satisfied 
that the action proposed was the 
best that could be devised. 

In this way every month there 
was an outlet offered for pent-up 
feelings, but there was atthe same 
time being gradually developed a 
better understanding for both sides, 
of the others’ point of view, and each 
became convinced that the other in 
his own way was making the effort 
to work for the common interest of 


both. 
One of the best evidences; of a 


change for the better in the character 
of the working force was the growth 
of permanency in its personnel. 
Before the effort at reorganization 
was begun the works had the repu- 
tation of being a ‘“‘mean shop,’”’ and 
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it was with difficulty that good men 
could be secured to work there. 
‘The organization consisted of float- 
ers. There had been a change of 
20 per cent per month, 240 per cent 
per year in the working force for a 


long time. This loss was gradually 
lowered to 15 per cent, then to 12 
per cent, then to 10 per cent and 8 
per cent, while the organization 
doubled in numbers, The stringent 
rule against drinking had much to 
do with this improvement and this 
rule was proposed and enforced by 


the men themselves, who took an 
ever increasing pride in their organ- 
ization. 

It was the better class of work- 
men. together with the improved 
conditions and methods introduced. 
which made the place pay. I am 
very glad you had an opportunity to 
see the system at work and to know 
that it impressed you favorably even 
to the cleaning-up process. It is the 
best cure for so-called labor troubles 
I know of. 

Very truly yours, 
H. F. J. PoRTER 














